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Bfet Asn Ser Pbc lei Alt Pte Ser Gin Hut Phc Gly Ser Aid Tyr Glu 

15 10 L5 

Sec Set ?*] Ser Ser Gly Gly Asp Tyr tie Pro Ttir Leu Al* Ser Scr 

20 25 30 



Leu Pr* Ser Va] Gin Trp Asa His Ajd Bli Glu Val Aip Gly Asp A»p 

195 SCO 205 

Jlsp A*p Yal Ser Leu 7rp Ser ryr 
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llrt Ain 5«r PNe Ser All Phe 3«r cm Met Pbe Gly S«r Abp Tyr Glu 

I 5 10 15 

Ser Pro YU Scr 3*r Civ Civ Aip Tyr Ser Pro Lys Ltd All ttr S&r 
20 25 30 



Pro Ser Pro Scr Val Gin Tm Asn Tyr Ash ?be Aso Vai Glu Gly Asp 

195 200 306 

Asp Asp val Ser L*u Trp Ser Tyr 

210 21 S 



ABSTRACT : PROBLEM TO BE SOLVED: To obtain a recombinant protein useful for making a stress 
resistant plant having resistance to dryness, coldness or salt by encoding a protein having 
a specific amino acid sequence. 

SOLUTION: This recombinant protein is (A) a protein having the amino acids sequence of 
formula I or II, or is (B) a protein (except CBF1 protein) including up to a certain integer 
number of amino acid alterations as compared to the above sequence which are selected 
from a group consisting of at least one amino acid deletion, substitution or addition, and 
controlling the transcription of genes located in a downstream position of a stress 
response element. It is pref . to produce the protein by incubating a transformant including 
a recombinant vector having a transcription factor gene encoding the protein in culture 
medium and by collecting a protein controlling the transcription of genes located in a 
downstream position of a stress response element or activating the transcription of genes 
located in a downstream position of DRE. 
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-t> 'j .x j: ^RNA^fijtiti. mmcommx 

¥H^v3i<W-^L-t^l>, 
[ 0 0 0 3 3 -l&lz. fflffiti. iSJg • ffi.ti • is* • it • 
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t v , l^^v- 2 ••/ 7S¥^II(C(5;, hi-. 7*7 'J 
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9lz£-')'<£&{t*ix. HSP-r ^-K-f^jlfS^f (»> 3 ••/ 
^jte^h Lv^J^iiilt-^S^v 3 -/7XU-.X >• h 
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^Dfc2? *: ft-r S fc^Eff S: 3 - K - J- S fi&f - & # 
AN- 4 - 'c lz t . *#Bfl S- 5 (c M -> ?t , 
[0007] WT^(a)X<i(b)cO 
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[0011] 

^Ci:V)^iSX h u X(C J; 0 ?Sffi2aSX h L-v'.B&tt 
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o T -*«cDNA* £rl& L fcf* . !£-*»cDNA:<p 
cDNASr-^JK-fS, >T\ f#oa^~*ilcDNA(CEcoR[- 
Notl-BamHI T X' 7' ^ — t- g X) MW± T 9" T 9 — ^t 

tk. fc^sttfLFx^ ymtm^uimitF 

c) r'Sij'X 7X. $ F(PJ;LC£pAD-GAL47 0 7X5 F(Strat 
> (Cj; 0. cDNA7< X7 'J— $rf^M^^^ >>T"C'^ 
[0015] (2)*^i0itf5 J f(7)^a--> Steffi 

^fflV^VX/W 7"*; ••/ FX/"J-->' X'££ £ f h Z 

> nK** S , f£x 9 \) X£ J; & X 7 'J - " >X' 
fi\ rfTB^^f ■■/ F ( PJ X £ jf MAT CH MAKER V > V n A X'J v F 

> X-^A(ClontechttS)) &ff!v ^ ?f - >i)^'$ h ; 

-/ hizmH^y X 5 FpHISi-iatXpLacZi 
f -*% a J?X)fc^HW/*S-£^" S DRE ; r ^^DNA^ilfS L ^ 
7° 7 X 5 Ft mm I , 1ST 7 X a F *r M"X)g#« (Sacch 
aromayces cerevisiae YM4271) (C?BS4£J& L a — ^ 

[0016] ;a-"> /ffliiBftJi, HIS3Ji'hru 
t - X - T> ftffi X" 'J — ^ — ( 1 eaky ) (c $ ix £ HI S3 X 

> > ^9 n?>tmi2 iOt X .2 > 
*&fzfr. t x * >• > ^MTt t £ W^ST? A h . L 
£>l . H^Xx.^Xltr H-^^ite-r^fK-S^ 

^ rat- .^-(ifilffiPfi^ie^TKafeL antsr*- 
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his3 9 > > <9%\tmt^h z- > < ^ o , mam 

[00 17] ^/^. lacZifg^i. CYClfi/J-^a^: — 

-^)t;kc i?T±-r ^> ^ ^ , mmmz±tiz 5 ii^, - # 7 
?s±pe4 i (-His3a£^a^iacZ5ie^± 

[ 0 0 IS] I Z X\ teM.X h U ;,fi5Sttxl >< > N (D 
RE : dehydration responsive element) (i, $z#||.X NL- 
x-^ffifix h u x(cBSJS$ii/'-^(c.^l^ii^iie z r 
^±ifi(Cl¥ffi-1-S Qbp^fSTffl^ffi^iJS'-TACCGACAT-S' 
*^ o 4- 5 > X f^ifttt^DNAnlt* r W» 3 , 



[0019] DRE*:-£fcDNA-fI«l±. ia*X h U XjHttit 

feT?) 1 OT',?>^rd29 i A3te : f [Kazuko Yamaguchi-Shino 
zaki and Kazuo Shinozaki : The Plant Cell 6: 251-2 
64 (1994) ] O * - ««(rd29AafS^)aKBBft& 
— 145^)$M1S) r . ^ 'J X 7 — tr j*M^.E(PC 
R> t v \o ) V ^ Z > izX 0 t#S 2 > 

h , Z Z TPCRtC ffl I ■» & Z t § >S> JSSDN A > L T Ji . 

> a X ^ ..X>£7) y X IMkifimf h tl h > > X 
7 f 7^->ltii, 5 ' -AAGCTT AAGCTT AC AT CAGTTTGAAAG 
AAA-3' , 7>f-b>xr7>f7-i L"C 
(S. 5 ' - AAGCTTAAGCTTGCTTTTTGGAACTCATGTC-3 ' 
l2)^ffli^:>:K-^^ fit. 

iib^)/7 i ^-(cPfi.JE^itS tali's: 
[00 2 0 ] (3) DRE Bl A5Jt ff;^ 1 S.C S DR EB2A5Bi5^ ^ ^ 

*J%BB^DREBlAaf5^aC c DREB2Aag^-(±. (C 

S . IM^«l5M*^X-sal (5-7'o ^-4-X nn-3- >f > H 
'J /l-y3-D-#7 H) &C Pi >AT(3-T 5 X h 'J TV— 

/l^ ) £ £ir^£LBt§«i!7>l. - S^>lCft« • IS 
7° U— h Ji { z tiiil L » &^ noi-^b 7 0 7 Xs 5 h 5: 

[00 2 1] tKzhi?. ^Bfl^DREBlAitfeT-XtiDREB 
2A3tfeT5: ^OtK^t* ^ o- >-{i, GAL4vStt ft F X 
-f XGAL4 AD ) 5: a — H "I" ^ DN' A^IfeSJ > DRE^n 9 > ^9 

X>'M 3 7 H>GAL4tr^:;-gft^Kx f > >: 9 > ^9 

$ il/^fii^ ^ >'•> N'X»ii. DREte^r X >7s; «gR^ $■ 

, U ^-X-7ag^±i.^)DRE^^L, ^V^X^AL 
4vS'ffi ft F X ^ > *qacZiljS-?aL^HIS3jte^ft^S: 

X^H1S3X> '<?MlklX0-tf7 7 h> 9— *rr^J5£-r 

fM->-C. ^yf ^?n->li ^J3£3Ti^HIS3-^ 
>y W^) f^H(C i 0 3-AT^^TC- b t X * > : > $± & 
C ?: S^^3-AT#f±T^W^Tfg> > 

> £.f$L*i\tzB-fiy9 V > 9'— tf^W- J: ^> 
tgtE^X-gal^ftf^i: i)3naHJ#fe*:It?) , 

[ 0 0 2 2 3 JXt . I X) J: -3 =? n — — > > X"/l 

* l . ?# ^ ^ t^ftfflsa*- h r 7 x 5 f dna zmm-tz 

Z'clZl 0 . ^BB^DREBl.Aiie^at/DREBZAjte^ 5: 

[00 2 3 ] (4) DREB1A.? > sX WX(iDREB2A.^ > y s 
X B^tD-/ 

^•iteT^ 3 - F ^ S 9 v> <9 VM . 5> HZ :P =t o - X" 
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>7'-Th Z .>A s tlS , *:.^Bfl(-o^T{i:. >cK7X 
X-^7)cDNA7--f 7 'J— cOtt 3 * 4 ^, ±.I£(3)(Iioi*"Cf# 
^iX^DREBlAcDNAX(jDREB2Ac[)N'Ar T o -y > L T -fix 
oCDri^a— Xr =?— H-f^il (5?5^n- ~> Xi~£ 

[00 24] (5) ta»ffi?iJ^)i*5E 
JJE < 3) Rtf (4) (C *3 \ ^ f# o il r f7 X s HiOcDNAgf 
frifflVmmX'WW I , pSK (StratageneftR) £ £'X>jgL 

>i ;\- F7)ft^fg&fi;£, X(iM137 r-y'iflt^^r' 
> 71--.** FJit^SiS^ >V>irfB^ J: 0 ft o 

m N-ELMERt±^373A DNA> -M> -*f- £ >" ) ^rffll i"C 

[ 0 0 2 5 ] id^JS^- 1,3.7 Rt<9 lz$;$£ty?)&fc 
-r^aSffi?!]*:, E?i|#^2 , 4, S aL^lOU*^^ 
7> / s^Sc7)T 5 70§ffi?'Jr«7F-f 5 yis 

id?']** 7 >■ > MZ/'DRE^jg^- 1 DRETiS^ite^ 

^le? * aatflrr fifigr w T£ -w-f * gb *; . mrr a 

./sia^i(c^^"c:>^< > l i m^T^./mzx^. a 

[00 2 6 ] (yij,t{5:\ E?iJ#-^2 . 4 . 8X^10^$ 
as T a 7 IM^J7);>X: <>bi|, # £ L < (i 1 -20 
(HISS , $ ^(c*J£ L < l - 5 II^)T 5 7i§//X^ L 
"TLJ:<, E£J§#2. 4. S.Z(jlOTR.b$rLST^ 
/|§IS^I(-:>^< > L l (UK *Fi L < t± l -20(@«fg, 
$ vtzifrt I < 1-5 lE^r a /Baffin L-C i i 
<. .f>§l»(l iE?'J#-§-2. 4. s.zmo^^f^ixs 
-7 a / |gffi?{|^>^^ < > L l m. Af£ Kin - i60ii 
fSS, 5 t>(zit£ L < l -icflor s 71^'^) r a 

[00 2 7] itz. iJditfi^f > X F 'J > > x > F ^ 
frT"?-' W 7" 'J 7 J X-f £ I > SDNAL *.% 0 ^ 
jt£?(c^ixS , X F 'J > ^ v > h^m^bit. ffl*. 
*'F2,T a Fi§g£>30-50^ *?£L<te50%^i 

VrX ^mcomiiTtZ^nim/^^iZii. KunkelS 
^ Gapped duplexS^^^a^feXtiCixi^i^S 

N (M.l(^Mutant-K(T.AK i mt±.S) 
utant-G(TAK.ARAt±K) VMUi. T.AK.AR 

Att^)LA PCR in vitro Mutagenesis > 'i — 7'^ v 
ffl ^ -"C ?T :) I h Z;^" ^ S - 

[ o o 2 s ] ~a*^^)jte^^)sagevfj^ii^§iL 

I ^ 7 ADNAr MS > L fjPCR(C i^t, ?> 
SSBE^J5:fl'i"|)[)NABrfrr7 B n— 7> Lr^ -f X'J.X 



»o<(fmmiTa i#3^-)c T^io^s^naft 

ftT\ FERM P-16936(DREBlAjtg^-#7sS),S.^FERM P-l 
6937(DREB2A}te^2SAr*) > LXW^ixXv^h, 
[002 9] 2. *^<7)^>-/\^jr^>DRE*S-&tE&^ 

(1) DREBlA.^ > ■ ^< 7 fr&tXDREB2A.^ > ■ v < 7 M^>DREf« a" 

DREBIA.^ > y ^7 MS.L c DREB2A.^ >y ^ W^DRE^^^-^ 
fctti . DREBlA^ > v H.Zt±DREB2A.^ > ^9 M c: GST 
^)i^^> '^'/'Irfflt^ y //L'y7hr^{ [Urao.T 
etal. : Plant Cell 5:1529-1539(1993)] rftl lb. 
iz£ Omtj^Z Z !:K'^ 4 - DREBIA^ V)<9 

HX(iDREB2A^ V><?%> GST h COffl;^? > ^ 7 @{± , D 
REBlAiI£ J rXii;DREB2A3lg^r r , 7 )1 9 > -S- h 7 
>X7x 7— tf(GST)il fi^ r n— Kt|,7 ; 7X i F ((yij 
^.{f , PGEX-4T-K7 7 — (Pharmaciatt^) O c)7)GSTn 
- Kfflfeg7)TS(C 7 V -2, r L . 1^7 ^ 7 

\k , %t:kmmt> o WMT S - > ( - J: \) VkhZ> % 

[ 00 3 0 ] If ills 7 hr.vtf {5. DNA> 9>^9n 

RE r # t;DN Alifr^r > ffitm-S 9> ^<9mc rSp" L T 

' < 7 h > ?rt££{zmm-r h mcz mf) $ nrz f $r t& 

Jt}-rS*i£CJS^ *^(C^^.-C, DREBlA7>.^ i 7K 
XJ5:DREB2A7 > v M^DREgd?iJ(C^S^(c^^ IXW 

m^Mz^m^t\\Ltzmm^^i^^ 
(z , H?i£iO ^' > F fSW.lii $ ix 3 tr iv:> ^ ^ / y ,(.c-t S i 

> ^z^m^ h z>tf^% h , 
[0031] (2) ^m i ^y9s^9n^^\im\Lm^ 
mm 

,Ui\ DREB1A cDNA'>CaMV35S7o^ — 7 — r ^pBI221 
7 J f7X ^ F (ClonetechtiS) ^i*JS L . X7i 7 .7-7* 
^7^FrmiS-rS, ilS17)(2)(l^v^Tf#^ 
iX^DRESr ^-tTUsS^DNAnll^^ 3^7^t ■/ FJS^L/^DN 
Aliff^rr . fj-9"H 9 a-X— (GUS)ite?-±ij£iOTATA 
7 - o ^ - . 9 ^ ^ (, c Xi-^^il^g L , U 7 - ?" 7 7 
a F-rfiSI^, iXvX'I^2i^)77Xa F^^o-f 
7 XX+-7) 7*a F 7^7 7 F {ZiMK I fztk , GUSigtt^iPJj 
, -I _ T-DREB1A7>'^' 7 W^REf#(i?gfl 5 ii:S _ 
cizXO, GUSigtt^)±^-*vi.oixixix{i\ 7oh7 J 7 
X F |*J-Ti£&T! L /2DREB1A.7 >v <7 DRE7)id?ij * -fr 
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[00 3 2] ^IgBJifcriS i >T , 7"o h7°7 X h (7)|(B».a 
VlZT n h 7° 7 X h '\7) 7 J ^ X 5 K DNAT^Aii . Abe 1 
^>^i£(Abel,S. : Plant J. 5: 421-427 ( 1994 [) 

2H<7)7°7X^ Ftbhlz. CAM\'35S7°a^e— ^— Tifi 
(C/l y7i 7 — -tfjif^P r 34 r5 L 7' 7 X ^ FSr/nh 
r -7 z h (c^7\ I . /t x 7 x 5 — ti'iS'tt (c*t^~s /3 - 

ttftffi^ffifc-tSCi:*^-* -6, /3-^7k7ox7— € 
iSffii. Jefferson^^)^"S[Jefferson.R.A. : EMBO J. 
S3 : S447-845K19S6)] tlj: 0 . 'U> 7 x 7— fcfiSttiiPi 
caGene^ v 7 x 7— b'T ■/ -b i % ■•/ N (Toyo-I nkt±SS) ; r 

[0 0 3 3] 3. iHfti^^^-at/^Kfttft^fm 

*f&^7)*I^/:<7 .7-ij:. jg^3:"v? 7-(e;£l£BJ^) 

m&^^msin./j't&i > iz& on&z s , 
4v^ H fl^.)iM e^F- * # a-t s ^ ^< ? 9 - ( ± . m± * -c 

XSH DNA, 7r — v' DNA^t; cf/ ; ^lfhtl%> , 7° 7 .7^ 
K DNAhL-TJi. PBR322, PBR325. pUCHS. pUC119^ 
>'^MfflTSiffl7"7X 5 K . pUBUO. pTP5^b"^)te 
fiffl77 7^l<\ YEpl3. YEp24. YCp50£: >' *7)g$S?g 
tffir^^SK, PBI221, pBI121^hV)fi^HSa?S±ffl 
7" 7 .7. $ K v cV;^f o i t, „ 7 r — >DN'A c I- T (i A 7 
— v oii^ - $ ^IZ . L- ho^i" /I XXii 

[00 34] <7 C*%Bflcoitf5 J f 1 r4f Af§ (C 

> x -r h (c^fA L- t ^ 9 9 -(zm$-f h -fiw* 

X 5 iz^9 9— (Cffl^)A^ii^ r > tf'&SX'h 
h. -¥m^^9 9—izlx, rat-^-. * 

-XXI, A y h . 7 S r?-^ > . ^ \) AttHni- 

[00 3 5] (2) ffmi£^f*7>^S 
WilfS-f-* J 5Hg L J: -3 (zmi^t-^A-f S > (2 J: 



ti^t"*, (5>I^t±\ X-vi/i'Jbr • a 'J (Escherichia c 
oli ) ^-<:"7)X'7 > x l J t7I k 7\>;U.7. - X/f !J7 
(Bacillus subti 1 is)^>°7;)/S>/I^xa. > .x— H^E^ 
X • 7* > -f*^"(Pseudorac>nas putida) ^ >'*^0> ^ — K ^r^X 
m, '.JV'f^A • ^ 'J D-r 4 (Rhizobium meliloti)^^" 

i j v t" ^ a mz m-t h mm>Tm? h ti . *r ^ ti a $ -t 

X ■ -tr U h" X (Saccharornyces cerev i si ae) , is V'*-tf 

^ »ft l tz mmm^mmt- o duk l 7° nhr? x 
i^^ifoix. castas, mmmtcy <?mmmmmf 

[ o o 3 6 ] ±mm% 'ccmmzmBi m-siz . * 

t[5]5#C 7nt-^-, 'i^'^-AJS^ie?!!. i£m% 
■ =? 'J (Escherichia col i ) HMS174 (DE3) , K12, DH1^>** 

Woii, tS^:tt> L"C(i. M^tiV^/L x ■ .x'7'> 

>JX(Bacillus subtil is)MI 114, 207-21^ cf/mf^ 

[ 00 3 7] 7 : o^r— 9 — > L Xii. ±Wsm^ >*'^)?t± 
*"C- * h b ^'iir S v if t> J: ^ - . 

i.{*trp7"n^— ^ — , lac7 0^E— 9 — , P;7 ; nt-^ 
P f 7 : D^-.7-^c7). tii^7r->(CA*t 
S7°n^ — ^— /^'S^oixS ■ tacru^ — ^— 4*>"'7;) 
i A&mzmi&$£*ir?zT i a*:~? — *:m\< 

«(c[)NA^#A^^*af^^i^{^^#^PS7£Si^^ b^) 

i 1 * , P>I /l ti" ^ 11 > ^ l» i X > PB t ^ ^"ffi [ Cohe 
n. S.N. et al. :Proc. Natl. Acad. Sci.. ISA, 69:2 
110-2114 (1972)]. x^;hni;l,-^ ? yS^^f 

[0 0 38] mmm±t~T S*%-&{±, f^tiii^^a 
$ -t: .7, ■ -b L- b" >- X ( Sac c ha ro my c esce r e v i s i ae ) . is x f 
-tt-/;>>nvf-bX • tf>< % btr ■ >vXh »..iX(Pichi 
a pdLstov\s)Cj:cf,W^^^Zlh , 2LX>^r£\ 7°a^ — 9 
-> LTii»#*T«lIT^ h hn^biximizmm* 
tl-T. M,mgaliro^— .7 — . sallOro^E — 9 — . 
b— h > e? v 7 ^> ^ , 7M7^n^ — MFal7 a^e 
— .7 — . PH057 : a^&— .7 — , PGK7 J o^ — 9~ , GAP7'd 
^ — ,7 — , .ADH7 & n^ — ,7—. AuXl7^o^E:— 7— ^ >">^ 

[0039] mm^mm,iK9 ?~?>mxir&£ i t 

i ± . »StCDNA*r »7\ t% ^ST hi Lttfttzmiz. $ it 

f^Uif XU 7 ho^U-> 2 [Becker. D.M. et 
al. : Methods. Enzyinol., 194: 182-187 (1990)]. X 
7xD7 ? 7.X hS[Hinnen, A.et al. : Proc. Natl. .Ac a 
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<1. Sci.. USA, 75: 1929-1933 (1978)], Itflg'J-f-^A 
i£(Itoh. H. : J. Bacteriol., 153: 163-168 (1983)) & 

'.J???-^^ 7^/17^)355 RNA7 : o^ — ^ — . r 
d29A?ig^r Tot — 5? — ^ r bcS7 J n -t— -7 — ^ ^^(f 

[0041] mw^mt^ 9-?>mKfi : &b i-x 

Ji: , Abel o £7)tK "J X + U > 7" f j 3 — /L £ V » £ ^rffi [Abe 
l.H. etal. Plant J. 5: -121-427(1994) ]^>X U 7 f a 
rtvt'— v - >Sv>V^foiia , m^BMiJU±'ct 
S ^/MHBaCOS-7, Vero, fr^--XA^X 

(chowib) , -^xuasa, ?■•/ m;h3, 

7*n^ — — , SV407 D^ — -7— , LTR70^— 7 — . C 
vivjDt-^^^fli^iu £/*a bhtf 

[004 2] tft^*Hfla^)fflJ^^<^^-^WA^S> 
y^Afi, 'J * s 7 - 7 ^ 5 > hfe v C >^vf ^ i'L s , Mil 

"Cti. f?a];tte*!J>fl$#/l>^A£, 'J^7x7vh> 

XU7 hnt^-v 2 s^'dftWiVu^ith > 
[004 3] 4 . > y v7 K^)it* 

> 7 mi. ifs^iitefC J: 0 r/— H $ 

* i 5 r $ / min m-r&Lco. t fzimr $ ./ mm 

ixtzT $ Jwmim^ I . N U.^l£¥ttxi, x > 

is . DREBIASEt*" 3 - H -f h 9 > ' < 7 Her DREB1 A 7 > 
^?f>W^. DREB IB it fe^P A * 3 - F -t* h 9 > ' > \ s 9 W r 
DREB1B ? >a78>ih\ DREBlCiEfzrP^* 3 - F l> ^ 
> ^ 7 SSrDREBlC 7 > / < 7 M > v H \ DREB2Amfc J f A* 3 
— > as .7 |f$:DREB2A.7 > -y ^ 7 DREB2B 

« g t A* 3 - K ^ § ,7 > y s 7 M £ DRE B2B .7 >v \7S>t 

[0044] fTieJB«IE«*S: 

mmztmi'. ^^mm^^m-th z t iz± n nz> 
[0045] ±mm^ms:m^ z^m^zm^t t t 



«mm*^m£%mmzfto z >&^%z>t%m?bi-L 
ffiflnL. fM«!a^ra±> LTm^^v^>^(c(±, rp 

MI 1640^- b' '<r)^m*WM-th , 

[004 6 ] viMMt IXli. 7"/l=7-^. 757h- 

^— ^a , ■/ >mr > ^e— ^7 ^^>StSIS^ L < ii* 
fSiSco r > - ^ a i ^ ffi^ ft: ^ fti^t 5 

^7 J h>, |^]X^X. a — > X-r- < — — 
[0 04 7]|Ei^>Lt(l '/ >mm-fj 'J^A. '.j 

>i$is~^ , ;^a, vigv^^v^A, dkIs-77"^> 

^A, ilft-hh U^A, KffigS— gfe, Ki$V> ^>\ K 

mm^mxim%mm^m^c9)%mm^r, 37 

[0048] tfrR^iir^S^lE t- TT/b> <; >^>-r h 

rn .7 - > 1. x mmfen ro ^ - 7 - r 
(zmtx i > ?±-v-zmmzmu u t ^ i ^ , 

ti\ Lacro^E - 7-r ^^^^Tf^7 7--r'Jfim«£M 
^'^7 ht 5 7 />- K(lPTG)<t:c'r , trp7 ; n^e— 7 — -r 

ffl ^ ^fi^ 7 7 - xm vmm i fz lit&fa ^ mm^t % > 
*\,z\t4 > V-HT9 0 >imi\^^c^im$Lizmtni 

X t> J: t » , 

[0049] ffl«. 5°6C0 2 l?iiT. 37X:T1 

-30 a n 0 , mm$*&&mizm t xti-*-? ! v > . 
> 0 y^^^M&m^mm^zmmLx mm 
\k . > > < 9 mrsmfoftxizmmft iz±m * ti 

^^ HSrtttUi-^ , tfz. ^mco-9 > ^^9 Mrmit^ 

h. ^<7y\k. 9>><7nnmmmzmv>^i^&—m f i 
^ft^^s. mumimr> ^^^ Ai - t g.^ y/u .7 

nvh.7'77^— , ^>5:lt7n7h./77v-, T" 
7 -r -f < -7D7 h 7"7 7 i y ? m'&XXlzM'S. 

iK^h-^xm^ * > i:± 0 . mzmm^fr^Q 

0^^DREB1 A 9 > ? s 9 M s DREB1C7 >y^7 DREB2A;7 > 
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' « 7 % . XJ±DREB2B f>'*?ft* & - > A«T 
(00 50] 5 . #?£^OigfKT-3:«£.A 17^ h 7 > 7. >• 

tzWZtt L tfiSttrtt -5. h 7 > x >"i ^. ■/ 
WmX&*?. ><—"r <7'l7j> : A. tf'J X.f-U> 7'\) 3 
<Sifti£-r V>.g,%£. WT^) J: -) (~ I x *miV>mte=F 

mxtmnmz > vx* h ... 
[oo5u (i) immxmm&t^? v-nvm.mt 

f^DREBlAjafS-r. DREBIGKk^, DREB2AitfS^, X(±DR 

x mm- \) > fi- & l . tt^$asaffl<5o ?o- 
-> 7x7 7 A-rs-r ici 9 #4 c 

;n-->7l\7f->L.tli. pBt2113Not., pB 
121 B. pBIIOI. pBI 121 . PGA4S2. pG.AH . pBIG^TVv-f 
•f-'J— <?.?-^? : 7-Xi F-\^LGV23Neo. pNCAT , pM 
u\200't: cCO 4>fsK 7-7 — ^ 7" 7 x 5 K £ i , |, - > 

[00 5 2]' v-f -t ') -^v7 7 —Jh7' y X 'Frffli 
±.ia^)'N-f y-^)tf| B rE5l|(LB,RB)P B T 

^xmu^h ■ K\ <\ mm i-tzm^t^7 7-^rx' 

o > <7 -r- \) 9 2, • f^7r>I> XC5S . LBA4404 . EH 
A101. (oSClRiff . EHA105^(C, iSSBJWS, XP?h 
otfTL- — > 2 J; 0 *7v I . t&T 7' a; \7 -r- \) 9 

[00 5 3] ±l£^j£l ! U?Kc L . *.%BB{;fcV^"C{i. 
H#i£&j£(Nucleic Acids Research. 12 : 8711(1984)) 
! _ J: o ~ *%BH^) jt e^r -r # OfItW-?£fB 7* 7"t7 / < 7 -r- 

mm-? s:> § & , ^-£*> , a e^a &?• 

£■£■17 7 : 7 X ;k* TtSSffl . -\ H- > i—7'yXS. 
K (f5"R(3rpRK20l3£- >") r f^i-^^WM. 5.^7*^0 

' < ^ -r ^ ^ * iZLsmm u 'J 7 r > f > > rxs ?j -f- 
-?4 > > *-£vmm±.ximTz> z > iz x •) w®ug!&m 

7im£fcT7'n > <- 7 -r [) 92, * > ^ , 

[00 54] «t%ffcrtT*k* Jifri^ >' *• § * ^. 
^>{-<i, fiitifg^^HU mz . ^ix-rrLtt^fl^ro^ 

M Jefferson. R.A. et al.: The EMBO J 6:3901-3907 



(19S7)]. h>7€oa ->y)-Lh'^f-?-> [Christensen. A. 
H. etal.: Plant Mol. Biol. 18:675-689(1992)]. 7 
><>)> ^Scl#« (NOS) ilfE^r , ^ 7 h f > (OCT) ^sj£»* 

K?|J t LXU. MUiti 'J 7 7 7 -7-f 

X if rot-;-^j'- = ^— .7— X;hid£zzx^n 

[0 0 5 5 ] flnl>7n€- 7— 7^' S WSfS^r 

^tifiitWIfell* ti 3 7'Dt — 7 — (CaMV35ST o ^— 7 — 

"C 7'a^e- 7-12511^*11^^)31(5^^)^(1 . m&r-7) 

h a > (Genes& Oevel opment 1 : 1183-1200(1987) ] 

K~fh-Z\>fSX"*&, 

[0056] s nmmz a Momnit&mi&ZM 

tR-f h tz*> iz , A - it E^P- * *?£Bflfi0ii 

e^F^wffl-fs - > 7/ s w^ l v> -c-oi?:(2ffiffl-f s mm 

-Z—tl-t LT(*. ^7->-V-0>ffi'ttafE^(NPTII) . 

•f^, -f 7hx,+ h => > X7i7— fc'(htp) 

«f5^C r t'T5*:.X(bialaphos)(C*t-M>ffil5itt*:f'f 

-^-i-^ tUX 7 t 77. '.) v > T -t ^-/l h y > X. 7 x 7— tr' 

(bar) iae^w*'o®«'n^ 1 -m±.7)&&rF*:mm-t 
h z t tfx $ h ^tm^miFr Ri < >mR-?-x-m& 
. *-^7 r-iz-mzmA-^x- t^>u -r 

il-fiXSIH!^ 7 7 - (' m^jL/^fz 2 flSB^fim ^.DNA 

[0057 ] (2) ffi^i's^^HB^jie^af^. 

«^?B±>!i. ffi¥««$0K. 

1t#), x« jfi^ii(^i,t{s'i%ffe. ifuai. 
& , mmz.t ixm^& z>frx* &ms.> lki 

«s*m±>-ri.*%^. *^B^>7 > 's7»* =j- K-r-g. 

DNA(i . L ^ ffi^tTJ^C < ^ .7 - * r /a.' < 7 f U 

yi zi-nm^cxmxi . mm^m'im®rrz> z > 

tfX'SZ, MKlj7oh77^ M:xb 7 hn.t;),- 

s, 

[ 0 0 5 S ] T7'n^7^r[) ^ l*!g-.%k : i£;lz X Oitfe^S: 
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•2. T 7 >) fift iz®& * -tir I. W^t 

h&ff. Zi\l&. 2.-1*4 >7 4 ll-hXs — is 3 

(CR Acad. Sci. Paris. Li feScience. 31b : 1194(199 
3)HcJ: O'uo ZbtfX£&. -i-^-fot^ >o--f;?-j-X 

7"7 X 5 K £ T 7'D/ <7 -f - •/ -7 AOif ^MiCiEffi 
^yafX+Xt* if L , Z ix -r -r ^ tr — 9 — hZ JJcu 
Jfa-i-t:> 7 ; -C"65 -70mmHs(C=5:.?> £ XW&Yfa. 5 -10 

[0059] \?^x. E^m&^Fiim-r z>m 

5 h 7 >• X i/ * •■/ 7 WfavMFr Zb tfX * 

h.. -mz. mxm^T\m^xmo^y / i^Mznmz 

mK^ixhiiK *0HVA*Mf*<JI£* Z biz*, omxm 
&&>1&WWi: a > -f 7 x 7 V cifpfirU-Jl 

, r □— 7' > I -CaSE/viSe^^DNAEif Jt*r 
flu/-:./- «f >&t*tfc5£-f & - > ->T . J: O'SAit 

[ 0 0 6 0 ] *3£ty<7y&iz;T- r *A L h 7 > X - ^ 

■■> ? mvn^i^y^mz g wzyte*aH§*&*ivc 

t ^ - > ^:)51I.S£± , zix^ymWkV&m^ftmz®. 
«A L ^jUS^Sr&aj-f/b - b iz ,-fc ') ff 
[006 1] (3) *4ma*^aftntMft-?a?Bll' 
*.^co,«&?-*-#a Lfzhy > x > x - 7 W.m-z}i 

iihmmm=F^>^m^ov Tkvzm&tiLvyftmz . zti 
^^mfrnx^mm^^mzm ixp^zmm u -£*a 

7>RT-PCR;£X(5: 7 — f >' jtffi rffliC'-SA L J^ilS^?) 
raRNA* mm^-€) h i- i Off '3 * > ^"C" SS. * 

tz*?x.x?> frvr&izj: o mm, frmt a i > J: o -c 

iff'' -I <; & - 

[00 6 2] (4) ^QWnMfcTfs&y^iifz h 7 > X 
> x- ■•/ ^ffl^f^rtC^tt^ g-ailEf^mRNAK/UcT) 

*?& B flX)3tte-r *«#7s $ il^ I- 7 > X x x - / 9 

F^t-^tvc. ^m^^m^Htmizx 'o , mai-^ 

H //'^ ft Ltz'c^i t ^ix&MfcTli 7 - -f> &IZ £-r>X 
■vmx Ziltz b7>- x V x " / 7 WW > ?PA 3 v 

v 'fitvih >-r . m^^^miYc^i-th z > izx o 



[0063] iMmTim&^tx^xtzmmz, 

biZXnS-thZc-tfXih, ia7M-X«t 
f?f(3 . 15 — A'C^zWit-'lA^fm^-th Z > (C X 0 5-L 
&Z> frX* h-. X h U X 2r Jf-i <i-^ 3 > b a— /Ptl^ 

l-x^%mm'fr^K S—tf>-ftmXi£R.l-Pmz£ -oX 
[ 0 0 6 4 ] (5) Yy >X> : xX 7mty<r>Wm.?- 1- U 

jdztf-tznm^m® 

^ZmoMfc 1 ? -r 2^ A U:h7 > X x — ••/ 7 ffi^co*S 
tfx hUXt^T^Wttti:. '<-?Jfa70, '<-7 
N^->'r a-t.^±*7a'i./^fl7f:f^(C h 7 > X i^'x ^. 7 

wvnzmt . k*i ■ fsis • m&*b*co&mx t- u x^m 
, mj$. v vxizm-zMmt. 2-m 

Pal. 'I<*^i.fc7)tffri<|, r > (cj; ') , &fzm& 
xhisXizMi-lffl^i. -6 — i(rc(c. 5-iobPhIBv 
Ttf*. 5-10BISI. 20— 25 ? C X'^M $r H9 

[0 06 5] 6 . 4^ n ^i*) 7 > ■ m' 7 S( Z tt-t & tit* 
^SBfltC^i, i-Cfi, *^i0.7> 'f7»^*t^^}jtf*Sr 
fm^S ' > LX* h , "fit* j >ti. fflltSS** 
Bfleo^ > m 7 Mtc^ L {#46t«s>j^*S ^(i^^liff 
fr(f7ij/:«i\ Fab^^F(ab') : B1fW*:Si*t . ^'J7o 
— i-'l tfLfcXh ->Xi>t 7 7 a—h/l fit^'jS otii 
^, > > \?mzi$-rt> tJt«s(i, « ^7)7ti*7;) 

*X>KiSft{i iM&:'7t¥iXffl%iX ih h (Miti'Sarabrook. J 
et al.. Molecular Cloning, Cold Spring Harbor Lab 

oratory Press (1989) *:#£?.] .. 
[0066] ( 1 ) *lgHflc7) 7 > -y < 7 Wztt-t h &' 1 J 7 D 

y.'^nx^m^iRw.t ix. ztiimnm. 

Wm 1 r^-'j. >\> h -r .flf>-S > * 

JilOO— 200y.<gC?)^. T> r -l^<> N > LTii. 7C7^ 
> r-^T^"i'<> N (FCA) . 7D{ > h^^T^A 
A> h(FlA) . y\cf&itT)l 5 i^Ar> h^r 

>-(ci£A-j--5) ^ (- x ') ff .ioix-s . zM^mmt 
mzmm*n-r. ma^^tmrnmrnx. ntKizi 
mfflfflmx . i - 5 0 . ft 1 1 < {j 5 ofts ff r) . 

l-C, a#I^SB*^ 7 -MOB f*^ . H^3a<IJ^ 

(E I A : enzyme immunoassay), %tt'tt^&^;1Jl^^(RI A ; 
radioimmuno assay ) h"'C"fjl*(ffi$'ilJ/E L - itA73fit* 
flar^U^BtCffiffllL . fiiiniif*^^, fitniif A^fitf*; 
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N ^77< >'^)-if*0<7)^f ■&i&'KmRl X . MiZ 

n 5r mx-^bit r^icizx 'o mm-f hz> f/x- * & . 

[0 0 6 7] (2) *$tmcn? >.'-i^mzM-t^=ty ?n 

—f-umt^im 

(i> ftf*it£*03a?)&B* 

itr no i. (c . m. \i=f- jlt-qi rest i tz ? >- > n 

r>'i7N'> h*rj^>£>:*iil00--200 
A£g"C.f>§.. t-^'a.'nv h h Ltd. 7q { > t-^^r 

> j.'<> h (FCA) . 7D1' > N^i7i-"i'^ h(FI 
A) . 'KISftT/i, 5 —^l+T ~J z.>-^y £y/*fSvf otft 

±i LttffRrt. 8SS5rt{c?±7^«» 
^ > (1 J: 0 fthil h , ttz. M£.cr)mWil iftlzmM $ il 

■? . txBt^h mmmmmx- . .«? s i < ; i i - 2 mishshs 

t\ 1 -50. Mti. I <lt 5®&&*:?io.. -rlt. i 
m?)%.®.afrh 7 MOBf*. kft L < {i 7 B&Clftftil 
£«Ha *r S*-r & «tf*i!<fe;Safla > L t . miWa , 

laXfjijHfl' ') > > ft tit £ I v > .. 

[0 0 6 8] (ii)$BSSffl!-& 

•Tina > ^*anaat^ *rffa. k (*£*kS8Ba > Ht£ $ -tt •?> $ 
10- hit, x 'cmm^—mz/^n] 
mzn ikMH5.*tiim-t-& z > #-c ftffl-t ^ isaat* 
'cixn. mmmmm^i . ^m^mrnxuMrm 

^> f±T?t- & -f\ fitf*c^a3fla > m& 1 fztmx'n 

$HSa> Lt(5. ffiJ-iJi' P3X63-Ag.S.Ll(P3L;i) . Sp2/0. N 

s-i <■> x 5 x.u-Tmmntmf^ix & .. 

[ 0 0 6 9 3 mi . ±IS 5 x d--7$B3S > Kf*^±*H9a 
i 5r fflSaM ^ s-frs. $0flaSl 3-J j . Hit 2r •£ ^ ^ v -DME 
M. RPMI-1640^ffi'tr >"^t!l1%«^ltffliS>fi4'-C . 2 ■. 

io" WFffifom&ism. > i ■ lo- \ x d-v^hs > * 
f ii m i fz m mcnmmm.-£ : mm & m^-r m (*a±fflua t s 

x d - v$BBS h r Hi ^ $ h± 4 •* > i, "C" * h , 
[00 70] (iii) Vn^7"'.J H— ^T>W}VkX> '9 n — - 

> 7 

mwi-t % . -cn-x&cix. mimmm r m t «? 



BHtifJ:*'^^WL -C < hmV&* > ^ y \) F L ^'f# 

hzh § -S> , 

[007 1 ] <•£(■.:, ltJSIL-CSJt^'f 7' 1 ; H--?iO*»it 
-hi* *C . B W i: -f 4 8tflE#n?flE-*- 5 Sr ^ 'J — 

7" y H - -? > L T iff L ^ x iv * n S t§«±»Z> 
(-J; iXftoZ'c f/X' * . Hi^fflBa^o 7 a-x > 7' 

/tfit^^aifla-c'^s^w 7' >j v--?imiL-th, 

[007 2 ] (iv)ty ^D— HM5lfr^t*3>t 

■tz-H&t ix. M7&cnmm£&mxi±m?kWf&.m% t" 
t®mi-&zt&x*£z>> mmtzmmzis^xu. ^-f 

7"'J H-^^10%^>.^lJliHa-W > MI-1640^1t!l. MEM 
5DtSJI^#- (f?iJ X (i: 37 C . 5 %(JU mm) X'7 -14B Psl^ 
[007 3 ] Bg.'k^i£^JS^<i, $xo--?40HSEitffe 

nm$\Mv> t nn^m^w&mz' % 4 70 k--?^ 

1 ■ 10 7 (Sta-¥-L . 'N-f 7" 'J v*^ftCJf«$-yr 

h , -r L -C , 1-2 3lfeTf^.:cfis*^7 1 -c(imit$rm*^ 

. y/l-jpjg. 77 f -f/-.7n7h;77^-^ 

[0 074 ] -Z?ii. 0 (ZlXKO fn—tiimtXtt^ 
/ 9 a — -f - /I, fitf*s''ff o f Lf^ f*( * . Z ix 2- > K h L 

rnzmm-tz z > vx-* & , ? ^.tcriio^^i* 

WM<0? "> ><7 ZfztbiZ' 1 ? X.X9 > 7'n ■/ f- 
■< >9!zm^>&Z>i,X*Z> 
[007 5 ] 7 . Wftmx VV X U ^.'U^Slllt 
^BflODREBlAilE^-li. 4£(2fg;a.X h U XCJ: ') . £ 

iS ■ §£im ■ tM&'dizi. hxvx- xo^v^'VTim^h z t 

ftX'* h , ?<mm t~-ii^ox^t-xm%-*z>& 
7«Kft. tm*. ±m^cmmzm-r 

ZffiiacrjiklE.z X biz. ££tvx b?>20-~- 80% * A^t; 
tlx h UX5:f(f:v >S*»h' o A^jSiKcSffS-f S 

zbwx'StLiz. .-jz-mgi'mvimmi-fcizx o . 
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[00 76] *^0^jSf^^te^L- ^/t(i, RNA ir/l- 

7"i DREBlAae^ffltJi, DREBlAififg^&t/ 

a-^lOO—lOOObp^MiS-r , DREB2Aiig^ WdJi;, DREB2 
AjtKTRC* X(il&tf^(C[ISST^DREB2AiteT^ 

§ S . £/^*fi^PCR(cH^& - > h7*=7<i -7- 

>Ltil DREBlAilgTS(Cii. DREBlAiffe^^- K 

mmftxii^ixizmm-tzwEB 1 asst- ^ftfwcn 

R^(CDREB2AilfS^m(-b . DREB2A«£^tf>3- Kffil* 
rtXii **U;:H«-*- 5 DREB2A}t £ # J*«fc:if § 

& 17 -~25bp£);t 'J if 7 7 U yf H A^tf ' c 0 it % , -s. i - 
_h|a^), 7 S U — 7"Xts;7 "74 DREB 1AX{±DREB2 

Aitte^tS^l^ ^/L r iliM^S/-j^^^r -/ N t L "Cft 

[0077] 

LEHLE** o L r.: > a X t.Xt^)ir r ( 1 % 
tXffifsftlS^N '.; *7A, 0.02°oTriton X-100) tC15^ 

Gmj=j§m 1 y ■■/ h/^o : i^v^ • 

*SiSffiS-&*a«(B*W36tt«)4.6g..MES 0.5s. x?n- 
X30g..^=8g 4 pH 5.7) (C. 40-120fe»aL^, ^ I T 

22-cc«c^^> - > (cj: otmmzmz; 

[0078] mm 2 ..: DREBlAmfS^ &i5DREB2Afi(£ 
(1)*"') (A)-RNA^)fM8 

7f:i) (A+)RNA 

io - m i m 

DEPCmffvJc 

40Jfi.fi/ju 1 V .7 V T— if* -f 
1.4,ug/jul U > # — T 7 4 "7— 



fz c ~t v-b . tfsf*SfR(c J: 0 L ^>-o-f 7 tXt 
X)tIW*3 gSr, 100ml5O5.5M GTC{SfR(5. 5M^'T ~>"> 
-M">-T* — K 25mM ? X > gg^h h 'J *7A, 0.5%N-5 

W±ai L Ail-^^ - > {C i 0 DNA £ « L fz&. 4 r . 1 

2, ooo -■■ sX'\5'jrrs\iM<o l . 'mm** m% s -^-r l 

[0079] t#^il^±m$:^- N 7 I--7"^3S^^ 
tAil^lTmlcOCsTFAiSfKf-tr^ ^A N ^/IvTnrtf 
— MPharraaciattSgh 0.25M EDTA. ^7);^^ L TD 
=L51(lfiII-Sl /-:: Lcr*)cr>7 >' 3 > ±(C®If|r, Beckma 
nn SW2Sa — 9 — ^15r. 25.000 - ■ rpmt-'24B#H*a3ft^ 
U ^RNASritlS^^, ^^^i#-^i^^RNA2:600/n 

^)4M GTC^(±K5.5M GTCitSr i»K^#f? LTGT 
C««*qM t ^ ^ J: 5 iz L 7^ t> (zitm L . ./-/u 
itfS ?f ^ ^ t (z J: 0 ^RN A £ f#7^ ; 

[ 0 0 S 0 ] f#^il/^^RNAr , 2inU r )TE/NaCl (TE 1 1M 
NaCl 1 : l^SiJ-^tlg ^ I fz i>CO) (Z^m L . l^(CTe/NaC 
I Sf ft L "C o i '*7^ ft ] ) rf dT -t/U n — ^7 A (Col lab 
orati ve researchttM^t" ! J n'dT-b O — X (type 3 ) SrBi 
o-Rad-ttMx a/#7J+< it @0 . 6cm) (I M § 1 . 5cm £ Kc h 

7i4C;IL/L\. i'^IO, T^8ral50TE/\a(;i-C^7ArSfe 
#f&, TErSD.tr.^'J (A) * RNA rigffi ■ ffiSilfz* f#o 
i i/'jRNA^Ki . IV frfcHtc J: r ) iPJJ^ L ^ , 
[0 08 1 ] (2) cD\"A7 7' 7 '.; -^) ^^c 
.LIE UHCJ: Oftoil/J-^'J (A) -RNA 5^g^ffl^"C. cD 
NA^^r-y h (Stratagene-ttM) (Z£ 0 ^*McDNA£-£ 
JKfS, IS~*McDNArpAD-G.AL47 vX 5 H (Stratagene 
1±SS) (-ilfS t c DNA 7 4 7' 7')-T ^I5)c L tz , ^ 

fi2?f fK*"^— *llcD\'A5r-^BR L ^ . 
[0082] 

5 1 ( 5 xig) 
5 1 
34// 1 

>tt7- lxil 
3 1 

2 ^ 1 



[oos3] ±§e^ia(c . is ^mmi . 1 (5ome/^ 

1 ) -r ffitJD L "C , 37r; r , 1 b#GSH > ^ h z > 
(ZX '0-*mcWA££f£lfz. &AZ. f#oii^-*McD 

-*ft'cDNAS.n5iffi 
10-- m2M^«S^Sffi^ 
3S2ilfflNTP5 ■:'X.X 
1.5#fi/^l RNase H 



^4 50jl«1 
[0084] 

45 /a i 
20^1 
1 

2xU 
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9 ip.fi/;-'. 1 DN A*' 9 A y — t? I 
DEPCfrjUI* 



11 Ail 
116^1 



[0085] ±|fi5JC<U* . 16X:-C2.5B*rBI^ > 

- h •? h C c £ i 0 H*:SgcDNAS: ^-jS L , I ^21 
*£gcDNA£ . Pf u DNArK 'J X 5 — t? 5 *(£ r ffl \ *72" , CT-3 

;£^X\ 7x7-/1.- 7norh/t iUftaiSLC c x^ 7 — )V 
'MiZ'ft-yfztk. nhiltz^ls ■■/ Mx9,ulX>EcoRI-Not 
I -BamH \ T X" 7 J X — ( T AK AR Att M) . 1/-'.1X)10' 'J fcf 
*S Wl? . 1 1 X)ATP , 1 1 X)T4 DNA 0 ff-^z ( 4 ip-f 5/ 
1 ) £ SP,t s 4 "C T" 2 BI3M j^- N 2 > £C J: 

0 , "^MeDNA^ryrx — r HUnl^. 

[0 0 86] ;.£r~x iecoR i fMRBBXffi f3 *f 

ScDNAS: . ;n-i> X"^ 7 |> pAD-GAL47* 

5 K (Stratagenet±S8) X>G AL4X)vS't4fl: H .X i > X) FStXi 
EcoR[SPfS(I. T4DNA 9 ti-^mv^Wfeth Z. > IZJ: 
9 c DNA y i 7' y [ ) — r f& L , 
[0 0 87] (3) y./^D\A^)pSg 

Molecular CI on 

1 ng [ Ma n i a t i s , T . e t a i . . Mo i ec u 1 ar C 1 on i n g : a L a bo r a 
tory Manual, 187-198. Cold Spring Harbor Laboratory 

Press, Cold Spring Harbor , NY (1982) ] izMWt^lT&LZ 
lit r> X x y/M)\ArMMlfz, -t^.hh. i,u4A + 
X+WfaWSO g IZ2. OOOral ^m^Mmiit (0. 35MX X c? 

— X, 1M Tris-HCKpHS.O) . 5mM MgCl- : . % 50rnM KCl)^ 
jP.fr . 7- 9 > XXb > X-T 1 itt^Mlt^: 3 Bfr 

[ o o s 8 ] ja^aisr**"* z > (z± o , mmmm: 

r**L . ^Rril-C^ic^iL „ X-i > Xn-X-X'3. 
000 • § . 4 'Ct-10>traKjSiS'D L tz , »D» . ±?ff & 
*rcifcESr*<fr L r->30ml^)6«5*ffl^»^(-®iS L L T A* 

>VADNAj§jffi 



si* 

10-- PCR*Sj»?g(1.2M Tris-HCl (pH8-0), lOOmM KG. 
60mM(NH 4 )-S0 4 . 1 °b Triton X-100, 0. lmg/mlBSA 
50ptiio 1 / u\ 7 = y i V — ( -h > X ) 
50pmol//il,aM7°^ "7 — ( T >■ ^-tr >■ X ) 
KOD DNA^'J A y— tf (Kod-101 , TQYQBQ-t±S8) 



£4 200 1 

mS: 3 0*S 0 il L ^ , f# o^i^: 6 v \^*%& L ^ 10ml 
^TECSSLTtf*. 10ml7)j§g?iS(0.2M Tris-HCl (pHS. 

0) % 50mM EDTA. 2 ?oN-f7 /t ^/t, =? >-> ^ N 'J 
7A) SrJO/t/^, 0.1ml^)7 D O-r < tr"K (lOmg/nil) r 

h DN A*8i*t Sr 3 . 000 >. g . 5 .5? ^il^C^C J: OSflXL . - 
iltr 1 nlcoTEicSWLT^/ ADNA£f#A:, 
[0089] (4) g#^7 > 7\>f 7" 'J ••/ K X X 'i - - > X" 

t,zm^&mmm3L?mm 

^ T^^iC . HI S3 V X -it e-T.X( il acZl.' -3t 
f5^X)„UK(C. DRE^-7 er#t 1 DNAffl^^^it'ffL4 
^-t: •/ LXc 2 ffi^X)X ^ X ^ Kr^t 1 . DRE^ 

9 >' ' X «lgf 7 n - iz > X'ffl TSi *: mm L ( 0 

1) , f^bo, *^X)te^H^ i ^-r^>DRE 
SS?fJ 5r ^ ti 1 . nl29A5te^r 7n ^ — X — ffli* (rd29 Ajtg 

^miFMtik^Tp ^-2\5 — u5crmm) ^pcR&.zx 

tH L?t , T^^^ , -tr > 7 N 7° v -f X— > LXT % 5' -AAGCT 
T A AG CTT AC AT C AG T TT G A A AG AA A-3 ' (@S? ( I#^11) * . T> ^ 
^ > .7.7' 7 X— >Lt, 5 * -AAGCTTAAGCTTGCTTTTTGGAA 
CTCATGTC-3' (IS^J#^- 12)5:^1-/^ , ZZX\ -ilo 
^7°x ■< X-tCJi. tiflf^:. PCRlfffr^SgiC^^ X- 
(CiI«ST^ Z > (Z , 5' ^SgiCHindl 1 1 mm 

m&tmxi-fz, Lix^y^ryA -x-ii. £ 

g I/jDNA^-RJcffi ( Perk i n-E 1 raert±S8 ) r ffi ffl L T f 

L/^, 2iX^X)7 : ^-f 7-*ffll>, _bie(3)(c^^TIJII 

M I- tz y 7 2^ DNA t MSI t I X PCR rlT^ ^ , PCR^> 

[ 0 0 9 0 ] 

5 u 1 ( lOOng) 
37// 1 
5 jif. 1 



1 1 (50pmol ) 
1 u 1 (50pmol ) 
1 ul (2.5#(w) 



[ 0 0 9 1 ] _hKIRJE3S£ . J: < M^ik . **y i 
H ?5Qnmmi?z. PCRii. 98'CT'15#ra^^tt. 65 
CX-2tmcr)Tzz-[) > X\ 74CX-30?:ifBlX)f^MS:jt^ 
1 -*M 7 ^ > IT . 25-*f -f ^/Mfo/--, RJC$?T 
X nn^/l 2x50;/ I -rflD-tig-^L . 4 C\ 15,000rp 
mX15 -7f raliS'D L , ±1 t fr L i * V f^of X't^HI 
^ZdxXX-aiOO^lrtjn^ J: 4 
X\ 15.000rpmX457traiS£^LPCRS^r^U ■/ h itt 
fz %-oiztzK?Mty^\\indinx-'mW\'(£^7 X— pSKX) 



£3l 50 jx 1 

(c^«tem wmmmkx o ryx 5 kdna^ aw 

[0 0 9 2 ] Zii^EcoRI ^HiricIIXlXI'jaiL^f*, f# 

i-: > i-L DNAKff r sa^ftia^ 7 9 - .?> § ph i s 1 - 1 < c 1 o 

nt.echftiO X)H I S3ft'l Xn^-.^ - JiSiX)EcoRI -Ml uf 

mmzm^Lfz- &tz. mmz. DRE*4^-b •■/ h-^D 

NABfrJt pSK^ ^ EcoR I c H i nc 1 1 ^ tTJ 9 £B L- . S#X) 
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^^-pLacZi (ClontechttM) ^lacZft/hTa^-^ 
-X)±S[X)EcoRI -Sa 1 1 Bmz&Sg I fz , % hixfz 2 HX) 
T 7 X Z F ; r Sacc haromyc es cere v i s i ae YM4271 (MATa , 
ura3-52. his3-200. ade2-101. Iys2-801, leu2-3. 11 
2. trpl-903) (ClontechthS) CJgME&U irhZt 

tzx 9. iW^ww 7"'.; f\x.x 9-->'X*(cffl^£ 
mmm^mz.: (mi) , 

[0 0 9 3] (5) DREBlA«f5^&y'DREB2Aiiffi^ ^9 
a— - > .X' 

±|fi(2) tCfc V ^ P18 L T^cDNA 7 i 7" 7 9 - £ If] ^Tl . 2 

< 10 6 ^)»#^«^(*$r^^ l J-~y?ltz., 2 
M<7)tf V'^r ^y?o->* , ?# ^ft/^cDNA^rpAD-GA 
L47 £ " y X a F J: 0 EcoRl *: JB WT-QJ 0 iU L , pSK7 7 X $ 
KX>EcoRI^{£{Cii§-£- L T , pSKDREBlA&L v: pSkDREB2A£ 
Wz, 

[ 0 0 9 4 ] (6) faXiE?f|^>£feE 

I X)7' 7 X ^ F pS KD RE B 1 A 7& C^'p SK D RE B2 A 5: EfK ^-^SS 

{iKURAB0S8^@ift7 a 7X^ Htlfl^ti Model Pl-lOOrffl 
fsSg^iI^X)?^ FPerk 
in EIinerKX)CATALYST 800* J^ftid^I^^iPerkin Elm 
erMX)> — XX>-tt— Model 373A£ ffll , ^tfti&gkT 
7X ^ FpSKDREBIA <7)cDN'A(s;933 tfiSi 0 ^ 0 , ;*-7° 
> [) — -r ^ > \X"7 l,?)ffi W*»oDREBlAitgT*^ — 

4.2^nf/^>7)^> ^7 ST-* . 5 ' ^ A* A> 1 1 
7#gX)T^'x> //>^766#@X>^- $ >^-rj— F $ftO - 
/^(id^JS-^- 1 ), -^77 X 5 FpSKDREB2A X)cDNA(j:14 
37ta.S J: 0 ^: 0 . 7> 'J-f ^>/7b ~z,X)h?W 
>7>o[)REB2A3l gT^r?- F^£ it K^f^t^ 35 T 5 X 
iSSSJ; O^SWi^T.T^D^ F >X)X>7sXlf 
CJo o , 

[009 5] (7) DREB1AX> ' n X HX^DREB2AX > 
7 ItX) ^ a- X *r =? - F ^ £ «e^ip.gi 
iiK(5)^^^^f#^fL^DREBlAilE^X^DREB2A3tf5 
-r£>3 — F"3*& >-A7f^)*^n-/5: a— F^f^S 
(ir-rfiU:, ^,b*>. ±IE(5) {Z&^X'i%^ixfzd 
REBlA3ie^'r#t, 1 ~*SI(:D\A(tff^X}i:DREB2A5tE^r 
£fr~^&:DNAt8rfr£7 B t7-- 7"> LT . Molecular Clon 
i rig [Sarnb rook, J et al., Molecular Cloning: a Labora 
tory Manual 2nd ed..Coid Spring Harbor Laboratory- 
Press. 10 Skyline Drive Plai nviw. NY (19-59) ) tCffiifc 
mi&izmK yO { .7-f-X-f-X)AgtllcDNA7 < 7" 7 
9 — A'* o , ^^o-./r^- F^Dlfe?-r^^t rj, 
DRE Bl A ^ > / < X K X) ^ ^& o » ^* ^ =7 - F "f ^ 31 > L 
~C , DREBlBjte-T.SL^DREBlOteTr . DREB2A.X > 7 s,X 
H;').ti-D- : ;^ rr— K^&jfg 1 ? > L "rDREB2B3te^- 

«SE^i^L7t> Z*>. DREBlBilg^(ie?l| 
#^5HiCBFUStockinger,E.J. et al. Proc. Natl. A 
cad. Sci. USA 94:1035-1040(1997)) > [s] — *Z\h ->fz 



fj\ DREBlCilg^(E?'l#^-7), DREB2Bilg^(§d^]# 

DREBicitiE^n- Y^hm^mmiibT sismn 

m X 9 =5r ^> 7]^fl:^24 . 3* o ^/U- F >X) 9>><7VMl 
7iJS^-S)'C^9 . DREB2BifgT^3- F-t^jSg^* 
flj(i330T ^ X ISSa J: 9 £ S 5HF*^37 . 1 ^ a r ;u F 

> x > ) < 9 n (ffi?fj#-^io) -> ^ , 

[0097] -MfcM 3 ] DREB1A.X >x <.X UK.OMEB2A 

DREB1AX >7N i X«St^DREB2A.X > vvX KX)DRE^X)^ 
Ige:. X"/1^^t1->'-S-F7>.X7x7— -tr(GST) >%&9 

corns? > > ^9 n £ rkmw* m ^-zmmi. 

Y)l- is 7 F T ■■/ -b ■< tC J; 9 flil^^ , DREB1 Ac DNAX)tsSIS 
?fJ^119#gr>^547# § C7) 429^S^DNAtt!f MrX{iDREB2 
AcDNA^)tgSSE?»I X)167# g ^666# S X)50QtaSX)DN'A 
IBffr^PCRCio-CtMti^. K±S1SlSTfr^7 i 7.X$ FpGE 
X-4T-1 (7r/i-7y7) X)EcoRi -Sal I gBfi(C*S^ L 7^ . 
1 ft. ; r ;>;^MJM109(C* A I fz X) *> . ,^BS» r 200 m I X) 
2x YTt-glffi (Molecular Cloning (1932) Cold Spring H 
arvor Laboratory Press) "C'tg-jS L "C , -i l(27 ; 7 -X 5 
FpGEX-4T-lX)^07 ; n ^- X - x vStt ft 5 it %> 1 niMX) 
i vrnt/l/^-O-f t^v X F> F 5r jOX DREB1A h GST 

> x)Rj^^ >h? n<n £&Lz:inm l ^ , 

[ 0 0 9 8 ] 9 > ><9 nmp»*i\fz±mmiil3 ml ^0 
fSWiS (10 mM Tris-HCl, 0.1 mM DTT. O.lraM phenyl me 
t hy 1 s u 1 f ony 1 f 1 uor i de ) (Ci$ A"* L 7^: \h , 1 °o Triton X- 
100 > 1 mMEDTA^JlI^/'j, THBS'rtsW ift^'SfStt L Tz3')~h2 
2,000g , 20-5ir^^DL, glutathione-Sepharose (Phar 
maciaM) £ ffli^ L ^ , Rt^^ > ^ fftiDREffi?!] 
5: ^t,* :; - P~T- x ^ /t L ^7 1 Jg*^DNABfrfr r7o- X > L 
"CS?fi"C*20 min-fftiflL^:, 1 ft* 0. 25\Tris-borate-EDT 
A*a-u'6°orx F $r ffl i >tlHiii £ 1 0 0 

V T 2 B#r a 1?f 7-c , - X) ?ji i, 7 F ST P f/r-^f- ^ > Si I 

-z&m'th > < >- k fsifc aj ? ft/^ , DREis?ii^^ 

r Jn 7l fz DN ABfn- ^ 7 ; o - 7" > I ~C ffl ^ *C i ^ X) A" 

> F'tiWtai^ft-f. DREBlA.X>.^ ; X«^DREE^i|(C#S 
6^(-^ L T ^ S 1 > ^ i0 fl o >o j (c f o ^ (02) 
[0099] C HSfiM 4 ;i DREB1A 9 > ^ X K &c^DREB2A 
X >-./ s X W^DRETiifESt&P ^te^vStt (Lfig^)PW 
DREBIA^ >xsXM^^DREB2A^ > 7sXtf^>\ fi^*B8art 

( ; is { t s dr E fS-l? W=^te¥ r F 7 > x tc ^Stt ft L 
'cdn^tW^hfz^b, o ^f 7^X'-hX)^^oMSLXj 
7 1 OF7 I 7.X FX)^rffl^*C. F 7>xr;fA,-y h 
>HS! 5: ft ">fz, -ft^h-h. £-f. DREBlAXviDREB2AX) 
cDN\ArCaMV35S7 r n^-.X-* ^^pBI22l7'7,X 5 F(C 

m&-t hz tizx 9x7 x x x - 7 ; 7 .X ^ f * mm i 

fz, 

[010 0 ] l>-#-?—y*?A S FiiDRE^i^ijJ* ^-^7 
V&mmini^m&S I /^DNAKfr r rd29Aitfe-"FX)ft 
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'hRBOTATAXo t — X — > 0 - X'U 9 O — X — -tf (G US) m 
fc^FiCrMikltz,. :^21^)X7i.;j7-7 j 77 x i k>: 
l/^-^-7"7X ^ H'ryn^f x-hX-^X)7°u l-T^X 
b lzm.A L tl<7)h . GlSiStt^iPJj^g I f 2.. DREB1AX >v S' 
X StX^DREBl'AX > 7 sX Br m^lZ^m * .5: GUSS 
ixX)±#^a^'u DREB1A? >'.^XM^DREX>i^fJ^r 
L T te^ -r i-mit L T i > £ <fe^H ^"C A ?>:> 5 ii 
^(03) , 

[0101] CI£SSffl5 J 

(i) i»r7xs i^tsus 

Jif dX> J: -5 (C L f ?# oi'L^pSKDREBlA ( lOmg) r EcoRV (20 
JL-.-/ M>SmaI (20jl- ■■/ M^ffl^f lOmM TrisHCl (p 
HT.5)/10niM HgCU/lmMv i h — >L/100mM NaCl 

4* , 37"'C -C"2B#ra-03|Sf L T DR E B 1 AS 'r ^t/iftO. 9kbX) 
DNABffr$rt#/>, Xn^-X-DNA£»or 7.X 5 

FpBI2113Not (10 mg)5:SiKiI-C10 inM TrisHCl ( P H7.5)/ 
lOmM MgCl2/lrnM>>.^XU -f I — /MDTT)/100 nuM NaCl 
+ . 37rC2BMfflKrL*:, aiJP^^T'WIfffL-C^oi'L 
^DREBlAilfrT-4- #tL'0.9kb^)DNA|Sffr > ffiffif I fe P BI211 
BN'otS: , T4DNA fj — K (2^— h ) >66mM TrisHCl (p 
H7.6)/6.6 mM MgC12/10 mM DTT/0. 1 mM ATP<£"C15'C\ 1 

ewrawa l x n t> t xtz on a * ^mwmo^zm wfei* i 

tz'ik. 7"7X5 KpB135S:DREB1AS:»^:. DREBlAiSfiErf 
^^P]tti..j7 : 7.X 5 KpBI35S:DREBlAc0^gCG/^®S 
ffi7'J?fc£3:fTV >^ > x^ipj^^-^ L t, X)r I -fz , 

pBl2113Niot7°7X 5 H{i:pB[21137 t '7 X i F [Plant Cell 
Physiology 37: 4*3-59 (19%) ] SrSmal > Sac I T tljfflr L- 
~T . GUS it fS^rX) 3 — F pBJsg 5: U 0 fi& £ . I zXiZSmal -N 

0 1 1 -Sac I ft 0 \) >x> - -r ^ L T f£j& I fz L X) -?•;*> & , 

1 X) ft (2 IX % h ixfz Wfa T 7 X 5 F P B 1 3 5S : DREB 1 A r 
*MS[)H5a(CffJSt£M L (El 4 ) , 

[0102] ±K^)tI^7 7 X 5 KpBl35S:DREBlA'r.* 
Bffl)H5a > s^iV* <~y 7 X ^ FpRK2013-r f#O^MHBl 
01. at^T^'ay v^f-'.J 7^C58rLB^ir-tllrffll ^"C2S C-C-- 
LB^tgift 2 4 fl«[3!il£-tS]t L , iWltao- 
- £ 1 ml ^LBi^C^ * > 0 L £ , 1 10m 

1 r '.; 7 r > b : v U > lOOmg/ml , Rlffj > 20mg/ 
ml £ #t2lB*^mffi(C^ 0 , 2SX:^ 2 B Palt§» L T . S 
■&(ir/u/N7T'.) 'U,C5.S (pBI35S:DREB1A) -rf#^, 

[0103] (2) r/o; v7 -r '.i ^ S >-n 

w ^tf ^*2r 'J 7 r > t > 'J > lOOmg/ml , S.L^^7 "7 i 
^>20 ing/mlr '^tlB^til (10 ml ) 4*2S 'CC" 2 4 &ffS\t% 
^Ifz, IX)^»iS^500 mlX)LBtS«fc<Cl!lDi.r 

2 4 ff#P B 1t§-» L ^ , 1 -r *D L T ^Iffi -r ^ £ , 
$ ^ 250 ml X)LBtgt{f! (Cjgif L fz , 

[0 104] — -^*. 4^^5*X)>o-f ^^x;>$7<- 

^9cin^fi7f^^r6ifflP a 1W*':^, K P BI35S:DRE 
BlASr-^or /oa'.;t 'J ^A^LBtg^(-jl^±lE^ 



i — jU ^ >' X T-6'50tnmHg(C ^ 5 & \\k . <F> £ * 1 
O-^ftS I . i^hb- tc» I y y TTW t VIS 2r K 

\k. mRmcrym%mz>\> zi'?4 ^>100mg/mK 

1 >' >' 3 0 nig/ml £ JDX 7^li^t-g±t6^B# V »^ c C COt^tfi 

mTtftfz, 

[0105] (3) ^Aiie-f-h^Aiie^^- 

ff^«««i f* X)^7JI g^f DREBl a > « Aas^ ^ ^ 
ft $ c # x ^ ti 6 mm^r & / - ¥ > 5rW "CRI^ I 

./-^'>-7rW'-2^i, DREB 1 Ailtfzr?" , rd29A» 

fS^r. kinlJEKT". corb.^jt&T 1 . corb. GiSfi^. corl 
5a3E^, n.U73Sfzrf\ ercll05fiS^, PSCSiEE^. erd 
lilfS^-, rcl22ilf5 J r, rd29Bjte^)te^vS't4'fl:lCO 
v *T IIH^/-.: , X - ¥ >' Ttmzli >- o >f X X -f-X)^Mte 

fs^it«-r^c>-ct^7gL^, 2 gx) 3 mmcm^mm 
x^xtzmmzmmRv^iS:^ n fettx 

ffeSX b U.X.h Lt(i:IIft(tJ4 C^5B#Pb1 
f*?5L?^. x hl/X^^^^y ha— ^X)fi^i:± 
IEK«> ISiix h V x^^^/jfi^^^RNA^IIilML 
T , *m<*itJ *: ?f ^ X — ^ > ^T-^IS L T t S ilg^r ^ 

iz y yi,izm k s ti h // . -r A^&m*^^ ^> 1 1 fp 

o . ^Aiie^XJ^Ji^^^^^v'v 3 > ■ -f 7 x 9 b > 
miixh^&tf^hixh , Xn-X> LT^/JtfeT^) 
DN.ABfffr*:ffl^S > -X) /-^yteXIPM-tZ 

ro-Xh LTXhuxiSffiiW^^jte^X) 
DNABr^Srffli ^ > DREBl AjIKT - > "C'^ft 

r^-f X h UXBfeiEf^B^^Hcfl, :>^57- 

[0106] C^«ifyiJ6 J «g« • <*^Bttx>^fg 
3 51^ ^ * J2. 7 ■< h > ^-n— 7 h-r IPS ^ o^^it 
fz± 1 z/Jxf2 9cm<7MjfcffcX^Xfz>- n? -f X ^X-h<7)J{5 

«^f*'rffl^^^« ■ immmzmix mi i fz, m 

WMimkt ay hn-/L > L "C DREB 1 AiSfS?" r eT ^ v ^ 
pBI1215:fE?Kte«L?t>-n>f X ^X"-h^fflv ^^1* • ^ 

iiu^ , t fzmmaxu - 6 r iz 2 araa 

v ^>f^ 5 a m22V^^^it^cr)±^m^m^tz , ^X) 
iS*. i? > h - iV XI i ^ti^^teix-r L £ -ofz 
iiK DREB1A31 feTr^AL^ H 7 > X v x - Xt»^ 
iiS^^^SrTF L/*2 (13 6 ) . 
[0107] 
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[01083 
LISTING 



<;110>: Noliuyoshi Maeno, Director General . Japan International Research 
Center for Agricultural Sciences : Bio-oriented Technology 
Research Advancement Institution 

<:120>; Genes Encoding Plant Transcription factors 

<:160>; 12 



<; 


210> 


1 


<; 


211> 


933 


<; 


212> 


DNA 


<; 


213> 


A ra b i d op s i s t ha 1 i a ria 


<; 


220> 




< ; 


221> 


CDS 


<; 


222> 


(119). .(766) 



<;400>; 1 

cctgaactag aacagaaaga gagagaaact. attatttcag caaaccatac caacaaaaaa 60 
gacagagatc ttttagttac cttatecagt ttcttgaaac agagtactct tctgatea 118 
atg aac tea ttt tct get ttt tct gaa atg ttt ggc tee gat tae gag 166 
Met Asn Ser Phe Ser Ala Phe Ser Glu Meet Phe Gly Ser Asp Tyr Glu 

1 5 10 15 

tct teg gtt tec tea ggc ggt gat tat att ecg acg ctt gcg age age 214 
Ser Ser Val Ser Ser Gl\ Gly Asp Tyr [le Pro Thr Leu Ala Ser Ser 

20 25 30 

tge eee aag aaa ecg gcg ggt cgt aag aag ttt egt gag act egt eac 262 
Cys Pro Lys Lys Pro Ala Gly Arg Lys Lys Phe .Arg Glu Thr Arg His 

35 40 45 

eea at a tae aga gga gtt egt egg aga aac tee ggt aag tgg gtt tgt 310 
Pro He Tyr Arg Glv Val Arg Arg Arg Asn Ser Gly Lys Trp Val Cys 

50 55 60 

gag gtt aga gaa cca aac aag aaa aca agg att tgg etc gga aca ttt 358 
Glu Val Arg Glu Pro Asn Lys Lys Thr Arg lie Trp Leu Gly Thr Phe 
65 70 75 80 

eaa ace get gag atg gea get ega get cae gae gtt gec get tta gee 406 
Gin Thr Ala Glu Met Ala Ala Arg Ala His Asp Val Ala Ala Leu Ala 

85 90 95 

ctt egt ggc cga tea gee tgt etc aat ttc get gae teg get tgg aga 454 
Leu .Arg Gly Arg Ser Ala Cys Leu Asn Phe Ala Asp Ser Ala Trp Arg 

100 105 110 

etc ega ate eeg gaa tea act tge get aag gae ate eaa aag gcg gcg 502 
Leu Arg lie Pro Glu Ser Thr Cys Ala Lys Asp lie Gin Lys Ala Ala 

115 120 125 

get gaa get. gcg ttg gcg ttt eag gat gag atg tgt gat gcg acg aeg 550 
Ala Glu Ala Ala Leu Ala Phe Gin Asp Glu Met Cys Asp Ala Thr Thr 
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130 135 140 

gat cat ggc ttc gac atg gag gag acg ttg gtg gag get att tac acg 598 
Asp His Gly phe Asp Met Glu GIu Thr Leu Val Glu Ala He Tyr Thr 
145 150 155 160 

gcg gaa cag age gaa aat gcg ttt tat atg cac gat gag gcg atg ttt 646 
Ala Glu Gin Ser Giu Asn Ala Phe Tyr Met His .Asp Glu Ala Met Phe 

165 170 175 

gag atg ccg agt ttg ttg get aat atg gea gaa ggg atg ctt ttg ccg 694 
Glu Met Pro Ser Leu Leu Ala Asn Met Ala Glu Gly Met Leu Leu Pro 

180 185 190 

ctt eeg tec gta cag tgg aat. cat aat cat gaa gtc gac ggc gat gat 742 
Leu Pro Ser Val Gin Trp .Asn His Asn His Glu Val Asp Gly .Asp Asp 

195 200 205 

gac gac gta teg tta tgg agt tat taaaacteag attattattt ccatttttag 796 
Asp Asp Val Ser Leu Trp Ser Tyr 

210 215 
tacgatactt tttattttat tattattttt agatcetttt ttagaatgga atcttcatta 856 
tgtttgtaaa actgagaaae gagtgtaaat taaattgatt cagtttcagt ataaaaaaaa 916 
aaaaaaaaaa aaaaaaa 933 

<;210>; 2 
<:211>: 216 
<:212>; PRT 

<:213>; Arabidopsis thai i ana 
<;400>: 2 

Met Asn Ser Phe Ser Ala Phe Ser Glu Met Phe Gly Ser Asp Tyr Glu 

15 10 15 

Ser Ser Val Ser Ser Gly Gly Asp Tyr lie Pro Thr Leu Ala Ser Ser 

20 25 30 

Cys Pro Lys Ly S Pro Ala Gly Arg Lys Lys Phe Arg Glu Thr .Arg His 

35 40 45 

Pro He Tyr Arg Gly Val Arg Arg Arg Asn Ser Gly Lys Trp Val Cys 

50 55 60 

Glu Val Arg Glu Pro Asn Lys Lys Thr .Arg He Trp Leu Gly Thr Phe 
65 70 75 80 

Gin Thr Ala Glu Met Ala Ala Arg Ala His Asp Val Ala Ala Leu Ala 

85 90 95 

Leu .Arg Gly Arg Ser Ala Cys Leu Asn Phe Ala Asp Ser Ala Trp Arg 

100 105 110 

Leu Arg He Pro Glu Ser Thr Cys Ala Lys Asp He Gin Lys Ala Ala 

115 120 125 

Ala Giu Ala Ala Leu Ala Phe Gin Asp Glu Met Cys Asp Ala Thr Thr 

130 135 140 

Asp His Gly Phe Asp Met Glu Glu Thr Leu Val Glu Ala He Tyr Thr 
145 150 155 160 ■• 

Ala Glu Gin Ser Glu Asn Ala Phe Tyr Met His Asp Glu Ala Met Phe 

165 170 175 

Glu Met Pro Ser Leu Leu Ala Asn Met Ala Glu Gly Met Leu Leu Pro 
180 185 190 
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Leu Pro Ser Val Gin Trp .Asn His Asn His Glu Val Asp Gly Asp Asp 

195 200 205 

Asp Asp Val Ser Leu Trp Ser Tyr 
210 215 



<:210> 
<:211> 
<:212> 
<;213> 



3 

1437 
DNA 

Ara b i dops is t ha 1 i a na 



<:220>: 

<:221>; CDS 

<;222>: (167) (1171) 



<;400>: 3 

gctgtctgat aaaaagaaga ggaaaactcg aaaaagctae 

ga t aegagc a aga agac t aa ac ac: ga aagc ga 1 1 1 a tcaa 

ttttoaaatt tcgtccccta tagattgtgt tgtttctggg 



tat gat 
Tyr .Asp 
5 

aaa agg 
Lys .Arg 

20 
tta aag 
Leu Lys 



cag agt gga gat 
Gin Ser Gly Asp 



aaa tct 
Lys Ser 

aga tgg 
Arg Trp 



ggt aaa 
Gly Lys 



aag aag agg aaa 
Lys Lys Arg Lys 
55 

gga gga 
Gly Gly 
70 

caa agg att tgg 
Gin .Arg He Trp 
S5 

ggt age 
Gly Ser 
100 

tct get 
Ser Ala 



aga agt 
.Arg Ser 
25 

aaa gag 
Lys Glu 
40 
gta cot 
Val Pro 

era gag 
Pro Glu 

ggt aaa 
Gly Lys 



aga aac aga aca caa 
Arg Asn Arg Thr Gin 
10 

aga ggt gac ggt act 
.Arg Gly Asp Gly Thr 
30 

tat aac gag ace gta 
Tyr Asn Glu Thr Val 
45 

gcg aaa ggg teg aag 
Ala Lys Gly Ser Lys 
60 

aat age cga tgt agt 
Asn Ser Arg Cys Ser 
75 

tgg gtt get gag ate 
Trp Val Ala Giu lie 
90 



ae a c aagaa g a a gaag aaa a 
e t cgaaggaa gagac 1 1 1 ga 
aaggag atg gca gtt 
Met Ala Val 
1 

att gat aca teg agg 
He Asp Thr Ser Arg 
15 

act gtg get gag aga 
Thr Val Ala Glu Arg 
35 

gaa gaa gtt tct ace 
Glu Glu Val Ser Thr 
50 

aag ggt tgt atg aaa 
Lys Gly Cys Met Lys 
65 

tte aga gga gtt agg 
Phe Arg Gly Val Arg 
80 

aga gag cct aa t cga 
.Arg Glu Pro Asn Arg 
95 



60 

120 

175 



ett aat 
Leu Asn 

cag tct 
Gin Ser 



agg ctt 
Arg Leu 

tat gat 
Tyr Asp 

tte cct 
Phe Pro 
135 

Glu Val 
150 



tgg ctt ggt act 
Trp Leu 
105 
gag get 
Giu Ala 
120 

egg tct 
.Arg Ser 



tgt act 
Cys Thr 



tte eet act 
Gly Thr Phe Pro Thr 
110 

get aaa get atg tat. 
Ala Lys Ala Met Tyr 
125 

gat gcg tct gag gtt 
Asp Ala Ser Glu Val 
140 

gtt gag act cct ggt 
Val Glu Thr Pro Gly 
155 



get caa gaa 
Ala Gin Glu 

ggt cct ttg 
Gly Pro Leu 

aeg agt ace 
Thr Ser Thr 
145 

tgt gtt eat 
Cys Val His 
160 



get get 
Ala Ala 
115 
get cgt 
Ala Arg 
130 

tea agt 
Ser Ser 

gtg aaa 
Val Lys 



271 



319 



367 



415 



463 



511 



559 



607 



65^ 
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aca gag gat cca gat tgt gaa tot aaa ccc ttc tec ggt gga gtg gag 703 

Thr Glu Asp Pro .Asp Cys Giu Ser Lys Pro Phe Ser Gly Gly Val Glu 

165 170 175 

ccg atg tat tgt ctg gag aat ggt gcg gaa gag atg aag aga ggt gtt 751 

Pro Met Tyr Cys Leu Glu Asn Gly Ala Glu Glu Met Lys Arg Gly Val 
180 1S5 190 195 

aaa gcg gat aag cat tgg ctg age gag ttt gaa cat aac tat tgg agt 799 

Lys Ala Asp Lys His Trp Leu Ser Glu Phe Glu His Asn Tyr Trp Ser 

200 205 210 

gat att ctg aaa gag aaa gag aaa cag aag gag caa ggg att gta gaa 847 

Asp He Leu Lys Glu Lys Glu Lys Gin Lys Glu Gin Gly lie Val Glu 

215 220 225 

ace tgt cag caa caa cag cag gat teg eta tct gtt gca gac tat ggt 895 

Thr Cys Gin Gin Gin Gin Gin Asp Ser Leu Ser Val Ala Asp Tyr Gly 

230 235 240 

tgg ccc aat gat gtg gat cag agt cac ttg gat tct tea gac atg ttt 943 

Trp Pro Asn Asp Val Asp Gin Ser His Leu Asp Ser Ser Asp Met Phe 

245 250 255 

gat gtc gat gag ctt eta cgt gac eta. aat ggc gac gat gtg ttt gca 991 

Asp Val Asp Glu Leu Leu .Arg Asp Leu .Asn Gly Asp Asp Val Phe Ala 
260 265 270 275 

ggc tta aat cag gac egg tac ccg ggg aac agt gtt gec aac ggt tea 1039 

Gly Leu Asn Gin Asp Arg Tyr Pro Gly .Asn Ser Val Ala Asn Gly Ser 

2S0 285 290 

tac agg ccc gag agt caa caa agt ggt ttt gat ccg eta caa age etc 10S7 

Tyr .Arg Pro Glu Ser Gin Gin Ser Gly Phe Asp Pro Leu Gin Ser Leu 

295 300 305 

aac tac gga at a cct ccg ttt cag etc gag gga aag gat ggt aat gga 1135 

Asn T>r Gly [le Pro Pro Phe Gin Leu Glu Gly Lys Asp Gly Asn Gly 

310 315 320 

ttc ttc gac gac ttg agt tac ttg gat ctg gag aac taaaeaaaac US1 

Phe Phe Asp Asp Leu Ser Tyr Leu Asp Leu Glu .Asn 

325 330 335 
aatatgaagc tttttggatt tgatatttgc cttaatecca caaegactgt tgattctcta 1241 
tccgagtttt agtgatatag agaactacag aacacgtttt ttc t tgt tat aaaggtgaae 1301 
tgtatatatc gaaacagtga tatgacaata gagaagacaa etatagtttg ttagtctget 1361 
tctcttaagt tgttctttag atatgtttta tgttttgtaa caacaggaat gaataataca 1421 
cacttgtaaa aaaaaa 1437 
<;210>; 4 
<;211>; 335 
<:212>: PRT 

< : 213> ; Arab i dopsi s thai i ana 
<:400>; 4 

Met Ala V a l Tyr .Asp Gin Ser Gly Asp .Arg Asn .Arg Thr Gin lie Asp 

1 5 10 15 

Thr Ser Arg Lys .Arg Lys Ser Arg Ser .Arg Gly Asp Gly Thr Thr Val • 

20 25 30 

Ala Glu Arg Leu Lys Arg Trp Lys Glu Tyr Asn Glu Thr Val Glu Glu 

35 40 45 

Val Ser Thr Lys Lys Arg Lys Val Pro Ala Lys Gly Ser Lys Lys Gly 
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50 55 60 

Cys Met Lys Gly Lys Gly Gly Pro Giu Asn Ser Arg Cys Ser Phe Arg 
65 70 75 SO 

Gly Val Arg Gin Arg He Trp Gly Lys Trp Val Ala Glu lie .Arg Glu 

85 90 95 

Pro .Asn Arg Gly Ser Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Gin 

100 105 110 

Glu Ala Ala Ser Ala Tyr .Asp Glu Ala Ala Lys Ala Met Tyr Gly Pro 

1.15 120 125 

Leu Ala Arg Leu Asn Phe Pro Arg Ser .Asp Ala Ser Glu Val Thr Ser 

130 135 140 

Thr Ser Ser Gin Ser Glu Val Cys Thr Val Glu Thr Pro Gly Cys Val 
145 150 155 160 

His Val Lys Thr Glu Asp Pro Asp Cys Glu Ser Lys Pro Phe Ser Gly 

165 170 175 

Gly Val Glu Pro Met Tyr Cys Leu Glu .Asn Gly Ala Glu Glu Met Lys 

180 185 190 

Arg Gly Val Lys Aia Asp Lys His Trp Leu Ser Glu Phe Glu His Asn 

195 200 205 

Tyr Trp Ser Asp lie Leu Lys Glu Lys Glu Lys Gin Lys Glu Gin Gly 

210 215 220 

He Val Glu Thr Cys Gin Gin Gin Gin Gin Asp Ser Leu Ser Val Ala 



230 



240 



Asp Tyr Gly Trp Pro Asn Asp Val Asp Gin Ser His Leu Asp Ser Ser 

245 250 255 

Asp Met Phe Asp Val Asp Glu Leu Leu .Arg Asp Leu Asn Gly Asp Asp 

260 265 270 

Val Phe Ala Gly Leu Asn Gin Asp Arg Tyr Pro Gly Asn Ser Val Ala 

275 280 285 

Asn Gly Ser Tyr .Arg Pro Glu Ser Gin Gin Ser Gly Phe Asp Pro Leu 

290 295 300 

Gin Ser Leu Asn Tyr Gly lie Pro Pro Phe Gin Leu Glu Gly Lys Asp 
305 310 315 320 

Gly Asn Gly Phe Phe Asp .Asp Leu Ser Tyr Leu .Asp Leu Glu .Asn 



<;210>; 5 

<;211>; 937 

<;212>; DMA 

<;213>; Arabidopsis thai i ana 



330 



<:220>; 
<;221>; CDS 
<:222>; (164).. (802) 
<;400>: 5 

cttgaaaaag aatctacctg aaaagaaaaa aaagagagag agatataaat agctttacea 60 
agacagatat aetatctttt attaatccaa aaagactgag aactctagta actacgtact 120 
acttaaacct tatccagttt cttgaaacag agtactctga tea atg aac tea ttt 175 

Met Asn Ser Phe 
1 

tea get ttt tot gaa atg ttt ggc tec gat tae gag cot caa ggc gga 223 
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Ser 
5 

Sat 
Asp 

cgt 
Arg 

caa 
Gin 

aaa 
Lys 

cgt 
Arg 
85 
etc 
Leu 

tgc 
Cys 

caa 
Gin 

gag 
Glu 

gcg 
Ala 
165 
gat 
Asp 



Ala Phe 

tat tgt 
Tyr Cys 

aag aag 
Lys L>s 

aga aac 
.Arg Asn 
55 

acc agg 
Thr Arg 
TO 

get cac 
Ala His 

aac ttc 
Asn Phe 

gec aag 
Ala Lys 

gat gag 
.Asp Glu 
135 
gag a eg 
Glu Thr 
150 

ttt tat 
Phe Tyr 

aat atg 
Asn Met 



Ser Glu Met 
10 

ccg acg ttg 
Pro Thr Leu 
25 

ttt cgt gag 
Phe Arg Glu 
40 

tec ggt aag 
Ser Gly Lys 

att tgg etc 
[ le Trp Leu 

gac gtc get 
Asp Val Ala 
90 

get gac teg 
Ala. Asp Ser 

105 
gat ate eaa 
Asp [ \ e Gin 
120 

aeg tgt gat 
Thr Cys Asp 

atg gtg gaa 
Met Val Glu 

atg gat gag 
Met Asp Glu 
1T0 

get gaa gge 
Ala Glu Gly 
185 



Phe Gly Ser 

gec acg agt 
Ala Thr Set- 
act cgt cac 
Thr Arg His 
45 

tgg gtt tct 
Trp Val Ser 
60 

ggg act ttc 
Gly Thr Phe 
75 

gea tta gee 
Ala Leu Ala 

get tgg egg 
Ala Trp Arg 

aaa gcg get 
Lys Ala Ala 
125 

aeg aeg ace 
Thr Thr Thr 
140 

get att tat 
Ala lie Tyr 
155 

gag aea atg 
Glu Thr Met 

atg ett tta 
Met Leu Leu 



Asp Tyr 
15 

tgt ceg 
Cys Pro 
30 

eea att 
Pro He 

gaa gtg 
Glu Val 

eaa ace 
Gin Thr 

etc cgt 
Leu Arg 
95 

eta ega 
Leu Arg 
110 

get gaa 
Ala Glu 

aeg aat 
Thr Asn 

aea eeg 
Thr Pro 

ttt ggg 
Phe Gly 
175 
ceg ccg 
Pro Pro 
190 



Glu Pro Gin Gly Gly 
20 



aag 
Lys 

tac 
Tyr 

aga 
Arg 

get 
Ala 
80 
gge 
Gly 

ate 
He 

gcg 
Ala 

eat 
His 

gaa 
Glu 
160 
atg 
Met 

ccg 
Pro 

gtg 
Val 



Lys Pro 

aga gga 
Arg Gly 
50 

gag eea 
Glu Pro 

65 
gag atg 
Glu Met 

ega tea 
Arg Ser 

ccg gag 
Pro Glu 

gcg ttg 
Ala Leu 
130 
gge etg 
Gly Leu 
145 

eag age 
Gin Ser 



gcg gge 
Ala Gly 
35 

gtt cgt 
Val Arg 

aac aag 
Asn Lys 

gea get 
Ala Ala 

gea tgt 
Ala Cys 
100 
tea aea 
Ser Thr 
115 

get ttt 
Ala Phe 

gac atg 
.Asp Met 

gaa ggt 
Glu Gly 



ccg act ttg ttg 

Pro Thr Leu Leu 
180 

tct gtt caa tgg 

Ser Val Gin Trp 
195 

teg ctt tgg agt 



Ser Leu Trp Ser 

210 
aaaatattet 



aat cat aat tat gac gge gaa gga gat ggt gac 
Asn His Asn Tyr .Asp Gly Glu Gly Asp Gly Asp 

200 205 
tac taatattcga tagtegttte eatttttgta ctat.agttt^ 
Tyr 

agttectttt tttagaatgg tteetteatt ttattttatt ttattgttgt agaaaegagt 
ggaaaataat tea a tac aaa a aaa a 
<:210>: 6 
<:211>: 213 
<;212>; PPJ 

<:213>: Arabidopsis thai i ana 
<:400>: 6 

Met Asn Ser Phe Ser Ala Phe Ser Glu Met Phe 

I 5 10 

Pro Gin Gly Gly .Asp Tyr Cys Pro Thr Leu Ala 



271 
319 
367 
415 
463 
511 
559 
607 
655 
703 
751 
799 

S52 

912 
937 



Gly Ser Asp Tyr Glu 
Thr Ser Cys Pro Lys 
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20 

Lys Pro Ala Gly Arg Lys 
35 

Arg Gly V'al Arg Gin Arg 
50 

Glu Pro Asn Lys Lys Thr 
65 70 
Glu Met Ala Ala .Arg Ala 
S5 

Arg Ser Ala Cys Leu Asn 
100 

Pro Glu Ser Thr Cys Ala 
115 

Ala Leu Ala Phe Gin Asp 
130 

Gly Leu Asp Met Glu Glu 
145 150 
Gin Ser Glu Gly Ala Phe 
165 

Pro Thr Leu Leu Asp Asn 
180 

Ser Val Gin Trp Asn His 
195 

Ser Leu Trp Ser Tyr 
210 



25 

Lys Phe Arg Glu Thr 
40 

Asn Ser Gly Lys Trp 
55 

.Arg lie Trp Leu Gly 
75 

His Asp Val Ala Ala 
90 

Phe Ala Asp Ser Ala 
105 

Lys Asp He Gin Lys 
120 

Glu Thr Cys Asp Thr 
135 

Thr Met Val Glu Ala 
155 

Tyr Met Asp Glu Glu 
170 

Met Ala Glu Gly Met 
185 

Asn Tyr Asp Gly Glu 
200 



30 

Arg His Pro He Tyr 
45 

Val Ser Glu Val Arg 
60 

Thr Phe Gin Thr Ala 

80 

Leu Ala Leu .Arg Gly 
95 

Trp Arg Leu Arg lie 
110 

Ala Ala Ala Glu Ala 
125 

Thr Thr Thr Asn His 
140 

lie Tyr Thr Pro Glu 
160 

Thr Met Phe Gly Met 
175 

Leu Leu Pro Pro Pro 
190 

Gly Asp Gly Asp Val 
205 



<;210> 
<;2ll> 
<;212> 
<;213> 



944 
DMA 

Arabidopsis thaliana 



<;220>: 
<;221>: CDS 
<;222>: (135) . . <7S2) 
<;400>; 7 

cetgaattag aaaagaaaga tagatagaga aataaatatt 
agacagagat cttctactta ctctactetc ataaacctta 
tactcttctg atca atg aac tea ttt tct gee ttt 
Met Asn Ser Phe Ser Ala Phe 
1 5 
tec gat tac gag tct ccg gtt tec tea ggc ggt 
Ser Asp Tyr Glu Ser Pro Val Ser Ser Gly Gly 

15 20 
ctt gec acg age tgc ccc aag aaa cca gcg gga 
Leu Ala Thr Ser Cys Pro Lys Lys Pro Ala Gly 

30 35 
gag act cgt cac cca att tac aga gga gtt cgt 
Glu Thr Arg His Pro lie Tyr Arg Gly Val Arg 
45 50 55 

aag tgg gtg tgt gag ttg aga gag cca aac aag 



ttatcatacc atacaaaaaa 60 
tccagtttct tgaaacagag 120 
tct gaa atg ttt ggc 170 
Ser Glu Met Phe Gly 
10 

gat tac agt ccg aag 218 
.Asp Tyr Ser Pro Lys 
25 

agg aag aag ttt cgt 266 
.Arg L>s Lys Phe Arg 
40 

caa aga aac tec ggt 314 
Gin Arg Asn Ser Gly 
60 

aaa acg agg att tgg 362 
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Lys Trp Val Cys Glu Leu Arg Glu Pro Asn Lys Lys Thr Arg lie Trp 

65 70 75 

etc ggg act ttc caa acc get gag atg gca get cgt get cac gac gtc 410 

Leu Gly Thr Phe Gin Thr Ala Glu Met Ala Ala .Arg Ala His .Asp Val 

SO 85 90 

gec gec ata get etc cgt ggc aga tct gee tgt etc aat ttc get gac 45S 

Ala Ala lie Ala Leu Arg Gly Arg Ser Ala Cys Leu Asn Phe Ala Asp 

95 100 105 

teg get tgg egg eta cga ate ecg gaa tea acc tgt gec aag gaa ate 506 

Ser Ala Trp Arg Leu Arg lie Pro Glu Ser Thr Cys Ala Lys Glu lie 

110 115 120 

caa aag geg gcg get gaa gec gcg ttg aat ttt eaa gat gag atg tgt 554 

Gin Lys Ala Ala Ala Glu Ala Ala Leu Asn Phe Gin Asp Glu Met Cys 

125 130 135 140 

eat atg acg acg gat get eat ggt ett gae atg gag gag acc ttg gtg 602 

His Met Thr Thr Asp Ala His Gly Leu .Asp Met Glu Glu Thr Leu Val 

145 150 155 

gag get att tat acg ccg gaa cag age caa gat geg ttt tat atg gat 650 

Glu Ala He Tyr Thr Pro Glu Gin Ser Gin Asp Ala Phe Tyr Met Asp 

160 165 170 

gaa gag gcg atg ttg ggg atg tct agt ttg ttg gat aac atg gee gaa 698 

Glu Glu Ala Met Leu Gly Met Ser Ser Leu Leu Asp Asn Met Ala Glu 

175 180 185 

ggg atg ett tta ccg teg ccg teg gtt caa tgg aac tat aat ttt gat 746 

Gly Met Leu Leu Pro Ser Pro Ser Val Gin Trp .Asn Tyr Asn Phe Asp 

190 195 200 

gtc gag gga gat gat. gac gtg tec tta tgg age tat taaaattcga 792 
Val Giu Gly Asp Asp Asp Val Ser Leu Trp Ser Tyr 
205 210 215 

tttttattte catttttggt attatagctt tttatacatt tgatcctttt ttagaatgga 852 
tcttcttett tttttggttg tgagaaacga atgtaaatgg taaaagttgt tgtcaaatge 912 

aaatgttttt gagtgcagaa tatataatct tt 944 



< 


210>; 


8 


< 


211>: 


216 


< 


212>; 


PRT 




213>; 


Arab i dops is thai i ana 



<;400>: 8 

Met Asn Ser Phe Ser Ala Phe Ser Glu Met Phe Gly Ser Asp Tyr Glu 

15 10 15 

Ser Pro Vai Ser Ser Gly Gly Asp Tyr Ser Pro Lys Leu Ala Thr Ser 

20 25 30 

Cys Pro Lys Lys Pro Ala Gly Arg Lys Lys Phe .Arg Glu Thr .Arg His 

35 40 45 

Pro He Tyr Arg Gly Val .Arg Gin Arg Asn Ser Gly L>s Trp Val Cys 

50 55 60 

Glu Leu Arg Glu Pro Asn Lys Lys Thr .Arg He Trp Leu Gly Thr Phe 
65 70 75 80 

Gin Thr Ala Glu Met Ala Ala Arg Ala His Asp V a i Ala Ala He Ala 
85 90 95 



WSDOCID: <JP2000060556A_J_> 



(23) S 2 0 0 0 - 
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Leu Arg Gly Arg Ser Ala Cys Leu Asn Phe Ala .Asp Ser Ala Trp Arg 

100 105 110 

Leu .Arg lie Pro Glu Ser Thr Cys Ala Lys Glu He Gin Lys Ala Ala 

115 120 125 

Ala Glu Ala Ala Leu Asn Phe Gin Asp Glu Met. Cys His Met Thr Thr 

130 135 140 

Asp Ala His Gly Leu Asp Met Glu Glu Thr Leu Val Glu Ala lie Tyr 
145 150 155 160 

Thr Pro Glu Gin Ser Gin Asp Ala Phe Tyr Met Asp Glu Glu Ala Met 

165 170 175 

Leu Gly Met Ser Ser Leu Leu Asp Asn Met Ala Glu Gly Met Leu Leu 

ISO 185 190 

Pro Ser Pro Ser Val Gin Trp Asn Tyr Asn Phe Asp Val Glu Gly Asp 

195 200 205 

Asp Asp Val Ser Leu Trp Ser Tyr 





210 


215 


< 


210>; 


9 


< 


211>; 


1513 




212>; 


DNA 


< 


213>: 


Arab i dops i s tha I i ana 



<;220>; 
<:221>; CDS 
<:222>; (1S3) . . (1172) 
<:400>: 9 

gagaegetag aaagaacgcg aaagcttgcg aagaagattt gcttttgatc gacttaacae 60 

gaaeaacaaa eaacatctgc gtgataaaga agagattttt gcctaaataa agaagagatt 120 

cgactctaat cctggagtta tcattcacga tagattctta gattgcgact ataaagaaga ISO 
ag atg get gta tat gaa caa ace gga acc gag cag ccg aag aaa agg 227 
Met Ala Val Tyr Glu Gin Thr Gly Thr Glu Gin Pro Lys Lys .Arg 
15 10 15 

aaa tct agg get ega gca ggt ggt tta acg gtg get gat agg eta aag 275 

Lys Ser Arg Ala .Arg Ala Gly Gly Leu Thr Val Ala Asp Arg Leu Lys 

20 25 30 

aag tgg aaa gag tat: aac gag att gtt gaa get teg get gtt aaa gaa 323 

Lys Trp Lys Glu Tyr Asn Glu Me Val Glu Ala Ser Ala Val Lys Glu 

35 40 45 

gga gag aaa cog aaa <:gc aaa gtt cot gcg aaa ggg teg aag aaa ggt 371 

Gly Glu Lys Pro Lys Arg Lys Val Pro Ala Lys Gly Ser Lys Lys Gly 

50 55 60 

tgt atg aag ggt aaa gga gga cea gat aat tct cac tgt agt ttt aga 419 

Cys Met Lys Gly Lys Gly Gly Pro Asp Asn Ser His Cys Ser Phe Arg 

65 70 75 

gga gtt aga caa agg att tgg ggt aaa tgg gtt gca gag att cga gaa 467 

Gly Val Arg Gin Arg He Trp Gly Lys Trp Val Ala Glu lie Arg Glu 
80 85 90 95" 

ccg aaa ata gga act aga ctt tgg ctt ggt act ttt cct acc gcg gaa 515 

Pro Lys He Gly Thr Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Glu 

100 105 110 

aaa get get tec get tat gat gaa gcg get acc get atg tac ggt tea 563 
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Lys Ala Ala Ser Ala Tyr Asp Glu Ala Ala Thr 

115 120 

ttg get cgt ctt aac ttc eet cag tct gtt, ggg 

Leu Ala Arg Leu Asn Phe Pro Gin Ser Val Gly 

130 135 

acg tct agt caa tct gag gtg tgt acg gtt gaa 

Thr Ser Ser Gin Ser Glu Val Cys Thr Val Glu 

145 150 

tgt ggt gat gtt tgt gtg aag cat gaa gat act 

Cys Gly Asp Val Cys Val Lys His Glu Asp Thr 

160 165 170 

cca ttt agt cag att tta gat gtt aga gaa gag 

Pro Phe Ser Gin He Leu Asp Val Arg Glu Glu 

130 1S5 

ccg gac agt tgc acg gtt gga cat caa gat atg 

Pro Asp Ser Cys Thr Val Gly His Gin .Asp Met 

195 200 

tac gat ttg ctg tta gag ttt gag cag cag tat 

Tyr .Asp Leu Leu Leu Glu Phe Glu Gin Gin Tyr 

210 215 

cag gag aaa gag aaa ccg aag cag gaa gaa gag 

Gin Glu Lys Glu Lys Pro Lys Gin Glu Glu Glu 

225 230 

caa cag gaa cag caa cag caa cag ctg caa ccg 

Gin Gin Glu Gin Gin Gin Gin Gin Leu Gin Pro 

240 245 250 

gca gat tac ggt tgg cct tgg tct aat gat att 

Ala Asp Tyr Gly Trp Pro Trp Ser Asn Asp lie 

260 265 

tct tgg gat cct aat gag tgc ttt gat att aat 

Ser Trp Asp Pro .Asn Glu Cys Phe Asp He Asn 

275 2S0 

ttg aat gaa cct ggt ccc cat cag age caa gac 

Leu Asn Glu Pro Gly Pro His Gin Ser Gin Asp 

290 295 

tct ggt agt tat gat ttg cat ccg ctt. cat etc 

Ser Gly Ser Tyr .Asp Leu His Pro Leu His Leu 

305 310 

cac gag ttc aat ggt ttg agt tct ctg gat att 

His Glu Phe Asn Gly Leu Ser Ser Leu Asp lie 

320 325 330 

t c c t ac a a g a c t a caa c a t a at c t tt gga t t ga t c a t agg 
aatgatctga ttcacaatga aaaaatattt a at aac tct a 
gatcatgaac tgttgcttct catctattga gttaatatag 
t ttc ttc tct ttgtagaaaa aaaaaaaaaa aaaaaaaaaa 
sresdvsnaa nritrnatnar sarchentrr agrctrascn 
aantamaysa kmasrngnga c 



Ala Met Tyr Gly Ser 
125 

tct gag ttt act agt 611 
Ser Glu Phe Thr Ser 
140 

aat aag gcg gtt gtt 659 
Asn Lys Ala Val Val 
155 

gat tgt gaa tct aat 707 
.Asp Cys Glu Ser Asn 
175 

tct tgt gga acc agg 755 
Ser Cys Gly Thr Arg 
190 

aat tct teg ctg aat S03 
Asn Ser Ser Leu Asn 
205 

tgg ggc caa gtt ttg 851 
Trp Gly Gin Val Leu 
220 

gag at a cag caa cag S99 
Glu He Gin Gin Gin 
235 

gat ttg ctt act gtt 947 
.Asp Leu Leu Thr Vai 
255 

gta aat gat cag act 995 
Val Asn Asp Gin Thr 
270 

gaa etc ctt gga gat 1043 
Glu Leu Leu Gly Asp 
2S5 

caa aac cac gta aat 1091 
Gin Asn His Val Asn 
300 

gag cca cac gat ggt 1139 

Glu Pro His Asp Gly 

315 

tgagagttct gaggcaatgg 1192 



agaaacaaga aataggtgtt 1252 
tagtttttgt tctttccttg 1312 
egaatagcag agtttctctc 1372 
aaaaaaaayh sakmabgear 1432 
csreaswash tskbabarak 1492 
1513 



< 


210>; 


10 


< 


211>; 


330 


< 


212>: 


PRT 
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<;213>: Arabidopsis thai i ana 
<:400>: 10 

Met Ala Val Tyr Glu Gin Thr Gly Thr Glu Gin Pro Lys Lys Arg Lys 

15 10 15 

Ser Arg Ala Arg Ala Giy Gly Leu Thr Val Ala .Asp Arg Leu Lys Lys 

20 25 30 

Trp Lys Glu Tyr .Asn Glu tie Val Glu Ala Ser Ala Val Lys Glu Gly 

35 40 45 

Glu Lys Pro Lys .Arg Lys Val Pro Ala Lys Gly Ser Lys Lys Gly Cys 

50 55 60 

Met Lys Gly Lys Gly Gly Pro Asp Asn Ser His Cys Ser Phe .Arg Gly 
65 70 75 SO 

Val .Arg Gin Arg He Trp Gly Lys Trp Val Ala Glu He Arg Glu Pro 

85 90 95 

Lys lie Gly Thr Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Glu Lys 

100 105 110 

Ala Ala Ser Ala Tyr Asp Glu Ala Ala Thr Ala Met Tyr Gly Ser Leu 

115 120 125 

Ala .Arg Leu Asn Phe Pro Gin Ser Val Gly Ser Glu Phe Thr Ser Thr 

130 135 140 

Ser Ser Gin Ser Glu Val Cys Thr Val Glu Asn Lys Ala V'ai Val Cys 
145 150 155 160 

Gly Asp Val Cys Val Lys His Glu Asp Thr Asp C>s Glu Ser Asn Pro 

165 170 175 

Phe Ser Gin He Leu Asp Val Arg Glu Glu Ser Cys Gly Thr Arg Pro 

ISO 185 190 

Asp Ser Cys Thr Val Giy His Gin Asp Met Asn Ser Ser Leu Asn Tyr 

195 200 205 

Asp Leu Leu Leu Glu Phe Glu Gin Gin Tyr Trp Gly Gin Val Leu Gin 

210 215 220 

Glu Lys Glu Lys Pro Lys Gin Glu Glu Glu Giu lie Girt Gin Gin Gin 
225 230 235 240 

Gin Glu Gin Gin Gin Gin Gin Leu Gin Pro Asp Leu Leu Thr Val Ala 

245 250 255 

Asp Tyr Gly Trp Pro Trp Ser Asn Asp He Val .Asn Asp Gin Thr Ser 

260 265 270 

Trp .Asp Pro Asn Glu Cys Phe Asp He Asn Glu Leu Leu Gly .Asp Leu 

275 2S0 2S5 

Asn Glu Pro Gly Pro His Gin Ser Gin Asp Gin Asn His Val Asn Ser 

290 295 300 

Gly Ser Tyr Asp Leu His Pro Leu His Leu Glu Pro His Asp Giy His 



305 310 315 

Glu Phe Asn Gly Leu Ser Ser Leu Asp He 
325 330 

11 
30 
DNA 

Artificial Sequence 



320 



<;210> 
<;211> 
<:212> 
<;213> 
< : 220> 
<;223> 



Designed oligonucleotide based on the promoter region of rd29A 
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gene and having a Hindi II site. 
<;400>; 11 

aagcttaagc ttacatcagt ttgaaagaaa 30 

<:210>; 12 

<:211>; 31 

<;212>; DNA 

<;213>; Artificial Sequence 
<:220>; 

<;223>; Designed oligonucleotide based on the promoter region of rd29A 
gene and hav i ng a H i nd 1 1 1 site. 



<;40Q>; 12 

aagcttaagc ttgctttttg gaactcatgt c 

[0100] 
[0110] 

[ Sin #-^1 1 ] rd29A}l£T 7> Tn^-9- Ml* t S 
>T IStt Ltz. H i nd I [ [ £ * -t & .* y) r?" %7\s* 

[0111] 

[I^f|#^12] rd29Aitfg^ro^-^-St«(C.S 
Ixlt Ltz. Hi nd [ 1 1 m f w * ^ -f £ x) a \X 9 V * 

[0ffi^i£vl^] 

[01 ] *«0J!O®f5^x 7 »;-:=.> 7-ft&?MM*: 



31 

[02] DREB 1A 9 > ' s 9 St &C<'DREB2A > / < 9 S^DRE 
[13] DREB1A.5 7 >-y \ J 7 lOiO* DREB2A 9 >■> •i9m.7)&W- 

[04 ] m^mxmmmtryx a K<o«ia&^naT 

AS, 

[05 ] DREBlAitg-r*AfI^(2^it^X h U *:R?SrB# 

[06 ] DREBlAite^^Ati^iS^X !^-.7 v X(.^i 
x h P7s 5:4/: /L^^^Ift^f l-^flt?) 



[01 ] 
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[02] 

A PRE 





?CQACArGAlSTTCCAAAAA£3C 
























jcaui 



B 

DREB1A DREB2A *c 
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rd29B m m> :mr 



[ffiUJB 1 1 1 -£8 E 9 B ( 1 9 9 9 . 8 . 9 ) 

C til IE l*] 1? J 
[}*ifiif^>ielS] 

CIURIll ] UT^!a).Zlj(b)«Iii.^y.'<:?f,, 
(a) E?fJ#^ 2 X(i§g;9t)#^- S -CS^iX-i. 7- 5 /iPI 

< b) EflJS-f- 2 Xiiii?m^ 8 x-& 5 /i l»T = y islfisij 

ttxi. y >• bTMm&txtttiS&fflm-i-Z 9 v><9 n 
( C B F 1 fW^R»|^< ) 

iitax h xt-.o^>M*xi 1 lEife^.y > , ■? 7 ft, 
[ II^IS 3 ] aT7)(a)Xl£(b) 2)9 >> <9 Kir 3 — K 

(a) §£?iJ§^2Xiigd?'J#^S^*ii&T 5 /ISie^iJ 



(b) 2 xt^a^lg-f-s -c^ * i-L-g) r 5 /0Sl£7iJ 

(CBF 1 ^WNy-ffrlffK ) 

[M3ciB4 ] WT<0 <c ) Xi i <d ) ?)DN A £ &fcit fs^F- , 

£-&DNA 

(d) 1 7 -e*5*ii* *» h 

% & dna > x h > x > h t-^ff T"" 'wr u y i x 

l . T^OX f- L- Xj£|?ftXl- X y l-TiE^3te^^)te^ 
-r #1 ffll-t" h 9 > v s 9 If -r 3 - H -t h DNA (CBF1 &fe 

[ If 5 3 X I- U Xtftm?. hi- X . f&iS-X I- X 

[IS^Iie.] OT^(a)X{i(b)^fflm.t^ > ^7K. 
(a) E?iJ##4T^*ri&7 > 5 /S£id?J*^ 

;s 

5 Xi$ld?iI/)'^^-0 . /^oDRETa^jlK^fS^r^ 
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ft-ffrta * S (CBF If >vS'7 fcRfK ) 

(a) 4 -C-* 5 i'L& T S J |gg^i| A, ^S^>/< 

(b) ie?ij#^-4 -ca $ its 75/ isie?ij cij ^-r i m i 

(O 3 * i t 4 JfiSKFIz?' £ * h DNA 

(d) iEWS-t 3 -T-a $ ft. h aSIE?"! A' o =t -5) DNA > X h 

imiOil fr^OS^? *■ iStt ft-T £ * > ^ ^ H £ 3 - K "f h 
DNA (CBF lM&'rim< ) 



[IM?if9j ft 3<iS 3 - 5 . 7&t,*8tf»v$*fu&»iiH 









(51) Int. Cl. 7 




C 1 


2 P 


21/02 


C 1 


2Q 


1/68 


/7(C 1 


2 N 


15/09 


C 1 


2R 


1:91 ) 


(C 1 


2N 


1/19 


C 1 


2 R 


1:865) 


(C 1 


2 N 


1/21 


C 1 


2 R 


1:19) 


(C 1 


2 P 


21/02 


C 1 


2R 


1:19) 


(C 1 


2 P 


21/02 


C 1 


2 R 


1:865) 



mmm- f i t-^-v <##> 

C 1 2 P 21/02 C 4H045 

C 1 2 Q 1/68 Z 

Z \ A 



F ? — M93£) 2B030 AA02 AB03 AD20 CA06 CA17 

CA19 CB02 CD07 CD10 
4B024 BA21 BA47 CA04 DA05 DA06 

EA04 FA15 GA11 HA01 
4B063 QA01 QQ04 QQ46 QR25 QR33 

QS25 QS33 
4B064 AG02 CA02 CA11 CA19 CC24 

DA11 

4B065 AA11X AA26X AAS9X AAS9Y 
AB01 BA02 BA03 C.A24 CA53 
4H045 AA10 BA10 C.A30 EA05 FA74 
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